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Robert  Simson,  M.  D.  ProfelTor  of 
Mathematicks  in  the  Univerfity  of 
Glafgoiv. 

z  r. 

Dear  Brother* 

T  Here  prefent  you  with  jive  Ejfays  on  the  vi~* 
tal  ci7id  animal .  actions  of  the  more  perfedl 
animals  ;  for  though ,  of  late,  we  feem  to  have 
made  a  confiderable  progrefs  in  the  theory  of  me- 
dicine ,  yet  the  caufes  ajjigned  for  thefe  princi¬ 
pal  parts  of  the  animal  oeconomy,  are  not  at  all 
depended  on * 


The  fchools  had  indeed  adopted  certain  ma- 
aims,  which  would  have  perfuaded  us  that  they 
had  come  to  ref  fatisfed  in  their  accounts  of 
them  ;  but  fome  of  the  wifer  part  of  the  pro - 
fefion  fill  few  a  difrufl  in  thefe  accounts  ;  and 
daily  fuggef  fome  new  confulerations  to  make  them 
perfect :  And  as  I  reckoned  nothing  of  greater 
importance  to  medicine  than  a  juf  theory,  fo  I 
-  could  find  nothing  whereby  I  could  better  an - 
fwer  the  worthy  dejign  of  the  Founder  of  the 

a  Chandos 
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Chandos  lectures  here ,  do  fomething  to 

ejlablijh  thefe  principal  parts  of  it  upon  a  fare 
foundation *  And  indeed ,  if  I  mifiake  it  not , 
foundations  of  theory  and  practice  in  our  art 
are  to  be  laid  after  the  fame  manner ,  both  of 
them  by  an  exaB  objervation  of  the  occurrences 
in  the  body ,  and  of  what  contributes  to  produce 
them •  *The  theory  conffls  chiefly  in  obferving 
fuch  its  take  place  in  healthy  and  the  irregular 
caufes  which  difurb  them ,  the  mere  practice , 
in  confidering  the  irregular  courfeSy  and  what 
management  contributes  mofi  to  ref  ore  them  to 
the  more  perfeB  fiatey  without  regard  to  the 
caufes .  And  who  can  imaginey  that  if  we  are 

not  able  to  trace  the  more  confant  and  regular 
courfeSy  that  we  Jhould  be  able  to  trace  the  ir¬ 
regular  and  lefs  frequent  ?  A  very  little  thought 
muf  fatisfy  usy  that  the  perfon  who  is  not  fit 
for  the  oney  can  never  be  jit  for  the  other  y  and 
therefore  genuine  theory  can  never  be  cried  down 
ly  any  but  the  advocates  for  ignorance .  I  acr 
knowledge  we  have  had  many  bad  theories  which 
have  done  great  mif chief  but  not  more  than  we 
have  had  bad  accounts  both  of  difeafes  and  me¬ 
dicines  by  profeffed  empiricks.  And  againfi  this 
we  have  no  better  antidote  than  a  ju/l  theory  : 

the 
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the  more  the  fprings  of  aBions  are  traced  in  the 
body ,  and  the  more  difiinBly  we  view  how  eve - 
ry  part  is  employed ',  we  muft  be  the  more  point¬ 
ed  and  difiinB  in  our  obfervations  of  their  difor- 
ders.  But  nothing  is  to  be  depended  on  which 
we  have  not  feen  in  one  Jhape  or  another  \  our 
guejfes  are  never  to  be  admitted  as  part  of  our 
obfervations  ;  though  often  we  are  obliged  to  do 
the  befl  we  can  this  way,  in  dangerous  cafes , 
where  we  cannot  get  the  evidence  we  wijh 
for  $  and  to  evite  it  as  much  as  poffible,  we  re¬ 
peat  our  obfervations ,  *The  great  work  is  to 
bring  to  view,  in  the  befl  light ,  what  we  would 
fee,  and  then  to  tranfcribe  it  with  accuracy  \ 
which  requires  no  fmall  attention  and  art,  no 
lefs  than  what  we  find  in  the  ingenious  face- 
painter  ,  who ,  before  he  begins  to  draw ,  is  well 
Jkilled  in  perfpeBive,  in  the  doBrine  of  light 
and  Jhade ;  and  then7  after  he  has  drawn  the 
outlines  of  his  work,  fills  up  every  particular 
part  with  what  correfponds  in  the  archetype ,  ac¬ 
cording  as  his  art  direBs :  If  he  ventures  to 
put  any  thing  in  of  his  own ,  he  fpoils  the  whole 
piece,  and  lies,  while  he  pubiifhes  it  as  a  tran- 
fcript  from  nature.  Here  is  required  the 
piercing  judicious  eye  to  take  a  right  view ;  an 

%  2  *  eye 
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eye  trained  up  to  direB  the  hand  in  transcribing ; 
to  give  every  part  its  due  place ,  magnitude  and 
Jhade ,  fo  as  to  make  it  appear  uniform  and  jujl 
to  the  fpeBator, 

If  Phyficians  had  entertained  a  jujl  finfe  of 
this j  their  'works  would  not  have  j welled  to  fuch 
an  enormous  hulk  ;  and  the  few  they  publijhed^ 
like  Raphael*  paintings, ,  would  have  always, 
gained  the  applaufe  of  fuQceeding  ages :  where - 
as  the  fmall  attention  they  have  given ,  in  exa* 
wining  and  reprefenting  faBsy  has  ?nultiplied 
our  theoretical  and  praBical  pieces  greatly , 
without  increafmg  our  knowledge  of  what  pajfes 
in  the  body  :  And  thus  it  is  that  mojl  of  cur  mer 
dical  writings  are  better  fitted  by  way  of  orna¬ 
ment  to  our  clojets ,  than  for  the  advantage  of 
fludy  j  for  amongft  them  the  judicious  inquirer 
tires  himjelf  greatly,  and  meets  with  little ,  quod 
tollere  veiled  that  is  of  value. 


The  primitive  Hiforians  would  naturally  fall 
a  defending  things  as  they  found  them  ;  the 
meeting  with  fomething  curious  being  the  firfl 
motive  that  we  can  imagine  Jhould  have  enticed 
people  of  genius  and  fancy  to  dejeribe  :  And  thus 

tk 
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the  jirjl  Poets  and  Phyjicians  are  reckoned  to  a- 
bound  more  with  natural  defcriptions  than  the 
later ,  who  feem  to  have  taken  the  humour  ?nore 
to  amufe  and  furprife ,  than  to  inJiruSl  their 
readers .  It  mufl  indeed  be  owned ,  that  in  an¬ 
ti  ent  authors  we  fometimes  find  a  mixture  of 
romance  joined  with  their  better  defcriptions ; 
and ,  if  we  were  to  admit  all  the  pieces  under 
Hippocrates’.?  name  to  be  really  hisy  we  could 
hardly  defend  our  great  Founder  from  heaving 
lifted  too  much  liberty  in  his  accounts  of  things  : 
But  as  we  find  ma?iy  things ,  among  ft  his  works y 
done  after  the  heft  tafley  we  would  be  very  un- 
juft  to  him  to  put  to  his  account  what  is  other- 
wife  ;  efpecially  after  the  evidence  we  have  how 
unjuft  pofterity  had  been  to  himy  in  crouding  in 
their  naughty  pieces  with  his  elaborate  works , 
without  any  diftinklion  of  names ,  We  have  no 
lefts  than  five  fpurioiis  pieces  a?nongft  feveny  up¬ 
on  epidemics  ;  and  the  two  acknowledged  to  be 
hisy  have  cafes  added  to  them,  moft  of  them  quite 
foreign  to  the  conftitution  deferibed ;  which 
ft:cws  the  bad  tafte  of  thofe  who  had  the  collet- 
ing  of  his  works :  JSfevertheleJs  we  have  un¬ 
doubted  examples  of  the  genius  of  that  great 
wa:i%  both  in  inveftigating  and  deferibing  what 
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belonged  to  our  art :  hoW  exaft  is  he>  in  the  twfo 
books  of  epidemics  which  we  allow  to  be  his, 
in  defcribing  the  difeafes  and  their  various  cour- 
fes ,  according  to  the  feafons  that  accompanied 
them  ?  which  Sydenham  has  imitated  to  fo 
much  purpofe ,  making  this  reflexion  upon  the  me - 
tkod ,  that  when  it  is  followed  out  throughly ,  the 
cbfervator  has  very  little  trouble  in  inventing 
remedies ,  which  is  reckoned  the  moft  difficult 
part  of  our  work ;  for  the  hiflory  itfelf  if  com - 
pleats  gives  the  heft  indications  of  cure .  And 

the  whole  remedies  Hippocrates  ufed,  appear  to 
have  been  fuggefled  by  fitch  indications,  But 
in  chronical  cafes ,  where  the  humours  were  left 
concerned ,  and  the  changes  did  not  fljew  them v 
felves  fo  much ,  nor  did  proceed  with  fuch  con - 
ftajit  and  equal  fleps ,  he  was  obliged  to  regard 
Anatomy  more ,  to  fatify  himfelf  about  the  parts 
cffeBed ;  their  pofltion ,  connexion ,  ufes ,  <7/2^/ 
^rv  other  circumflance ,  ^  far  as  his  induftry 
and  penet rati 07i  could  dif cover ;  and  from  this 
he  was  directed  in  his  management  and  indica¬ 
tions  of  cure .  So  far  is  it  frojn  being  true , 
that  this  great  pattern ,  i/2  cultivating  tnedi- 
ciney  flighted  the  theoretical  part  of  it.  And 
indeed  I  look  upon  his  example  in  this  to  be  of 
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jo  much  importance  to  form  the  tafie ,  that  I  can* 
not  give  a  better  introduction  to  my  EJfays ,  than 
by  giving  feme  inftances  of  the  fmplicity  of  his 
theory ,  and  how  it  was  wrought  into  his  more 
practical  pieces . 

\ 

rAnd  this  I  reckon  mnft  be  agreeable  to  you , 
dear  Brother ,  by  whofe  repeated  advice  and  ar¬ 
guments  I  firft  engaged  in  the  Jludy  of  Hippo¬ 
crates  with  any  warmth ;  I  hope  thereby  to  give 
you  a  proof  that  I  have  had  feme  fenfe  of  the 
fpirit  of  the  author :  And ,  if  I  have  imitated 
his. example  in  the  caution  and  fmplicity  with 
which  I  have  managed  the  argument  in  the 
following  EJfays ,  I  Jhall  not  doubt  of  their  being 
acceptable  to  fuch  of  our  profejfon  as  are  at 
pains  to  inform  their  judgment  before  they 
pafs  fentence .  Nothing  gives  me  more  plea - 
Jure,  than  the  obvious  and  fimple  accoiint 
which  Hippocrates  gives  of  the  periodical 
evacuation  which  the  fex  have  Jo  certainly  upon 
their  approach  to  their  compleat  feature .  In  a 
few  words  he  tells  us ,  in  his  book  dfe  genitura, 
that  the  uterus,  by  which  this  dijeharge  is 
made ,  is  impervious  in  the  younger  \  but ,  in- 
creafng  with  the  other  parts  of  the  body 

it 
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it  cmes  at  length  to  have  its  vejfels  fo  much 
increafed  in  hulk ,  as  to  tranfmit  blood  to 
its  cavity.  What  more  evident  caufe  could  be 
aligned  for  a  phenomenon  happening ,  fo  in¬ 
variably  ,  with  the  growth  of  the  body,  fo  tie- 
cefary  for  the  reception  of  a  child  ?  For  I  can ■- 
not Jhew  ariy  regard  to  that  hypothefs ,  That,  up¬ 
on  completing  the  growth ,  there  comme?ices  a 
redundancy  of  the  blood ,  according  to  Sandlo- 
rius,  of  a  pound  or  two ;  which  no  other  fla- 
tical  examinator  could  ever  confirm  \  and  which 
is  coni radi Bed  by  every  faB.  Nothing  is  ne- 
cefary  for  the  phenomenon,  and  all  the  fym- 
ptoms  accompanying  it ,  but  a  patent  way ;  and 
the  more  patent  it  is,  the  difeharge  is  greater , 
and  with  lefs  aiflurbance :  And  thus,  in  the  in - 
troduBion  to  his  frfi  book  on  the  difeafes  of  the 
fex,  he  acquaints  us,  that  thefe  who  have  born 
children ,  by  which  the  uterus  is  greatly  f  retch¬ 
ed,  have  the  evacuation  with  lefs  dijlurbance . 
And  in  the  i  gth  JeBion,  there  he  tells ,  that  the 
blood  evacuated  in  that  cafe,  in  a  perfon  in 
health ,  is  as  imre  as  that  fed  in  facrifcing  ; 
fo  that  it  comes  unchanged  from  the  mafs . 
Thefe  are  fimple  and  plain  accoimts,  and  quite 
agreeable  to  the  phenomena.  And  as  by  this 

account 


account  he  appears  to  have  been  fenfble ,  that  the 
vejfels  of  the  uterus  opened  into  its  cavity fo 
nothing  could  be  more  natural  for  him  than  to 
entertain  the  notion ,  that  it  was  into  thefe  very 
pajfages  the  placenta  was  ingraft ;  efpecially  if 
ever  he  had  had  the  opportunity  to  fee  the  pre¬ 
gnant  uterus  laid  open ,  as  I  had  lately  in  a 
woman ,  who  died  fuddenly  in  the  feventh  month 
of  her  pregnancy ;  where ,  in  feparating  the 
placenta,  I  drew  out  its  proceJfesy  to  the  length 
at  leaf  of  half  an  inch ,  in  great  numbers ,  ri- 
fing  all  over  the  placenta,  fome  of  them  as 
thick  as  a  goqfe  quill ;  nayy  over  the  whole  cho¬ 
rion,  fibrous  threads ,  as  fmall  as  hairs ,  arofe 
and  penetrated  into  the  uterine  pores  ;  but  in 
pulling  out  thefe  of  the  placenta,  they  immedi¬ 
ately  fhrunk  iny  and  appeared  on  it  fomething 
like  the  granulated  furface  of  the  mulberry 
fruit .  How  much  woidd fuch  a  view  have  con¬ 
firmed  his  notion  ?  But  fuppofe  he  never  faw  it 
in  the  human  uterus,  yet  what  is  feen  in  cows , 
which  could  not  well  efcape  one  of  his  diligence , 
mufi  have  made  this  fuppcjition  probable  to  him  y 
and  confequently ,  that  any  thing  which  rendered 
this  ingraftment  lefs  firmy  would  contribute 
much  to  produce  an  abortion .  And  when  he 
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found  that  fiuch  as  were  fubjeft  to  the  fluor  al- 
bus,  were  mojl  fiubjeB  to  abortion  :  IVhat  could 
he  infer  from  this ,  but  that  this  very  flux  of 
humours  preve?its  the  firmer  in ;  refitment  ?  as 
he  declares  in  aph.  45.  lib.  v.  and  that  bleed¬ 
ing  would  put  the  woman  in  hazard  ofi  aborti¬ 
on  ,  as  he  declares  aph.  31.  flnee  its  native  ef¬ 
fect  is  to  make  parts  fiubflde  when  more  than 
ordinary  tumid ,  as  is  the  uterus  when  pre¬ 
gnant  ,  though  ’tis  probable  the  too  fir equent  bad 
confequences  of  it,  when  tried  upon  the  weak , 
had  brought  him  to  be  Jo  pofltive  in  ranking  it 
among  his  maxims .  From  the  fame  view  of 
things  he  had  certainly  tried  fumigation,  fo  well 
fitted  to  open  the  pores  in  obflruttions ;  whofe 
fuccejs  he  declares  aph.  28.  And  an  attention 
to  the  correfipondence  between  the  breafis  and 
uterus,  had  made  him  conclude ,  that  the 
placenta  had  yielded  when  the  breafis  fiuddenly 
fubfided,  as  we  find  he  did ,  aph.  37.  and,  in 
confequence  of  this  objervation,  ordered  cupping 
to  the  breafis ,  to  divert  the  uterine  hcemor- 
rhagy ,  aph.  50.  though  bleeding  would  not  in 
the  weak ,  who  are  mofi  fubjedl  to  thefe  hcemor- 
rhagies  :  Nothing  caufing  a  more  fiudden  relaxa¬ 
tion  of  the  vefljels  than  bleedings  as  is  obfierved 
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by  Duretus,  in  his  glofary  upon  Hollerius  de 
morbis  internis,  where  he  treats  of  this  fub- 
jeB-9  Soleo  faepe  dicere  et  crebris  ufurpare 
fermonibus  {fays  this  great  Student  of  Hippo¬ 
crates)  quod  dum  menftrua  quiefcunt,  li  ve¬ 
na  fecetur  cientur  5  atque  ideo  vereor  de  fan- 
guinis  detradlione  in  gravidis  mulieribus, 
non  quod  foetus  fuo  fraudentur  genio,  fed 
quia  fanguis  fertur  ad  uterum,  unde  citatis 
menlibus  contingit  abortus.  How  different 
are  thefe  ways  op  judging  in  Hippocrates  and 
Duretus,  from  that  of  our  modern  PlethoriJlsy 
who  having  perfuaded  themfelvesy  that  neither 
exercife ,  abftinencey  or  evacuations  can  prevent 
the  plethora,  make  the  Juppofitiony  that  every 
woman  keeping  regular  mujl  be  always  pletho¬ 
ric  ;  and  that  in  pregnancy  there  can  be  no  better 
remedy  than  bleeding .  And  thusy  in  fame  coun¬ 
tries ,  the  Ladies  of  diftinttion  are  regularly  bledy 
to  prevent  abortion  \  tanta  prejudicata  opinio 
potuit,  ut  etiam  fine  ratione  valeret  autoritas  ! 

I  am  far  from  imaginingy  that  when  one 
pregnant  takes  a  difeafe  which  requires  bleedingy 
that  it  is  to  be  negleSted :  nor  can  any  perfon 
imagine ,  that  either  Hippocrates  or  Duretus 
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could  be  fuch  ill  judges  as  to  negleB  it  in  thefe 
cafes :  But  to  make  people  ufe  it  with  a  due 
caution ,  it  was  juft  in  the  founders  of  our  art 
to  Jhew  the  native  tendency  of  fuch  an  ope v 

■4  l 

ration . 
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"The  whole  1  have  cited  from  Hippocrates 
are  plain  and  fmple  obfcrvations ,  agreeable  to 
*  what  is  puffing  in  the  body ,  and  to  the  mecha - 
nifm  of  the  parts ,  as  we  fee  them  formed  and 
connected ,  and  in  faCi  employed :  And  a  fmall 
pains  and  attention  to  that  great  mans  wri¬ 
tings,  would  furnifh  us  with  more  examples  of 
this  kind ',  than  we  are  at  firfi  view  aware  of 
We  find,  by  his  experiments }  in  his  book  de 
corde,  that  he  laid  himfelf  out  greatly  in  the 
anatomical  way ,  to  know  the  courfe  of  things  ; 
and  through  his  whole  works  we  meet  with  in¬ 
fiances  of  it,  efpecially  in  the  aphorifms,  which 
to  me  feems  the  befi  digefied  of  all  his  works, 
and  wrote  in  imitation  of  the  data  of  the  an - 
tient  Geometers :  They  appear  plainly  to  be  a 
collection  of  the  effential  fieps  necefi'ary  to  lead 
and  guide  us  in  the  folution  of  problems  rela¬ 
ting  to  the  diagnofiics ,  prognofiics,  and  indica¬ 
tions  of  cure  of  mofi  difeafes.  They  are  inge - 

nioufly 
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nioufly  adapted  to  the  Phyflciaris  ufe ,  to  7nake 
him  know  the  import  of  every  thing  faffing  with 
his  patient ,  and  to  reduce  into  order  what  is 
irregular :  How  far  what  I  have  cited  from 
them  confirms  thisy  I  leave  every  one  to  judge ; 
to  me  they  give  the  greatefi  evidence ,  that  Hip¬ 
pocrates^  attention  to  the  circumflances  cf  par¬ 
ticular  bowels ,  aflijled  him  more  in  forming 
his  praftice ,  than  what  a  more  extenfive  know¬ 
ledge  in  Anatomy  has  done  the  moderns ,  who  feem 
to  deal  too  much  in  general  obfervations.  Phe 
mafs  of  blood ,  the  circulation ,  and  fome  few 
cf  the  fluids  feem  to  me  to  have  ingrofled  their 
attention .  T’he  circulation  certainly  has  great 

ejfefts ,  as  have  the  fpirits  or  nervous  juice ,  and 
many  other  of  the  humours ;  but  thefe  mufl  be 
all  afcertained  after  the  Hippocratic  method ,  if 
we  would  reap  advantage  from  them .  Our  aj- 
fertions  concerning  them  mufl  be  made  plain  and 
obvious ,  agreeable  to  what  every  one  may  difco - 
ver  who  examines  into  the  phenomena  and 
flrufture  of  the  parts  concerned  with  them>  a?id 
mufl  lead  us  direftly  to  comprehend  the  irregu¬ 
larities  at  t ending  their  a  ft  ions. 

Ibis 
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This  has  been  my  Jludy  in  the  following  Ef- 
fays ,  in  explaining  the  animal  and  vital  aBi- 
ons.  The  mojl  obvious  phenomena  attending 
them  have  been  altogether  negleBed  in  the  com-, 
mon  explications  of  them  ;  and  others  advanced 
greatly  out  of  the  reach  of  our  fenfes ,  and  whofe 
force  is  not  at  all  explicable ;  nor  is  it  eafy  to  find 
how  they  jhould  be  ferviceable  in  the  praBice  of 
Medicine . 

Nothing  is  more  obvious  than  the  changes  I 
affert  in  the  mufcles  when  aBing  ;  nothing  more 
intelligible ,  nothing  more  confiftent  with  the 
powers  of  elafiic  bodies  :  This  is  not  only  evident 
in  the  more  Jimple  cafes ,  where  the  mufcles  are 
employed \  but  in  refpiration  and  the  circulation ; 
in  which  actions ,  though  all  allow  that  the 
mufcles  have  a  great  jhare ,  yet  none  of  their 
accounts  help  us  to  underfiand  the  caufe  of  their 
confiant  and  involuntary  acting  in  them .  To 
explain  this ,  we  find  nothing  further  to  be  con - 
fidered,  than  what  we  faid  in  general  on  the 
mufcles ,  except  the  vejfels  through  which  the  cir¬ 
culation  is  carried  on ,  and  the  aBion  of  the 
perfpiration  in  the  breafi  -■>  which  is  not  an  in - 
vention  of  mine,  but  has  been  more  or  lefs  af- 
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ferted  ever  fince  the  force  of  the  air  has  been 
regarded ;  but  never  fo  well  illuf  rated ,  till  of 
late  the  Reverend  Dr ,  Hales  made  a  calcula¬ 
tion  of  it ,  as  fhewing  itfelf  in  his  experiments . 
And  many  of  the  changes  thefe  aBions  undergo 
in  irregular  cafes ,  offer  themfelves  to  confirm  our 
doBrinc ,  and  Jeem  to  bring  us  to  a  jufier  view 
of  fome  very  confiderabk  difeafes ,  and  to  pro¬ 
vide  materials  for  augmenting  our  aphorifiical 
maxims .  But  I  Jhall  not  further  infifi  upon 
my  own  opinion  on  a  fubjeB  which  I  put  into 
your  hands  to  judge  of  who  will  be  Jure  to  form 
your  opinion  as  the  evidence  and  weight  of  ar¬ 
gument  Jhall  direB  you :  therefore  I  leave  it  to 
you  to  determine  how  far  I  have followed  Hippo¬ 
crates^  example  ;  how  far  I  have  been  attentive 
to  the  mofi  material  phenomena,  and  viewed 
their  dependencies .  If  I  have  in  any  degree  at¬ 
tained  to  this,  my  thanks  are  due  to  you  who 
Jirfi  laid  the  plan ,  for  purfuing  my  fiudies ,  be¬ 
fore  me,  and  recommended  Hippocrates  fo 
warmly  for  an  example,  as  one  well  fkilled  in  all 
the  literature  of  the  antient  Greeks,  and  ani¬ 
mated  with  their  fcientifick  fpirit :  permit  me 
therefore  to  infcribe  to  you  the  following  Bffuys, 
as  a  fmall  tefiimonial  of  my  fenfe  of  your  fa¬ 
vours , 


[  >6  ] 

'  \  ' 

voursy  and  of  tny  affeBion.  May  you  live  long 

to  reap  the  native  Jruits  of  the  ufeful  and  de* 
lightful  fudies  you  have  hitherto  purfued  with 
fo  much  fuccefsi 

9  \  i .  ■  ,  ’Ai'  *  .,  • 

,«  ^  f  ,  #  *  \  J 

O  reftarn  finceramque  vitam !  O  diilc£ 

otium  honeftumque !  ac  pene  omni  negotio 
pulchrius  ! 

I  am  moft  heartily  yoursi 


Thomas  Simson* 
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ESSAY  I. 

Of  Mufcular  Motion. 


CHAP.  I. 

Of  the  aStion  of  the  mufcles,  and  what  fubjeSts 
them  to  the  will. 

f  *  '  $  w  »  ~  . 

IN  this  Effay  I  fuppofe  what  AnatomiflS 
have  difcovered,  concerning  the  compo- 
fition  and  make  of  the  mufcles,  to  be 
known ;  and  therefore  fhall  fay  nothing  on 
that  head ;  but  begin  to  give  an  account  of 
the  motion  I  propofe  to  explain,  in  fome  in- 
ftances  that  lead  us  to  a  diftindt  view  of  the 
queftion  I  am  to  handle ;  the  negledl  of 
which,  in  philofophical  inquiries,  is  often  the 
caufe  of  great  miilakes  and  obfcurity. 

In  that  kind  of  mufcles  we  call  fphinBers , 
we  diftinguifh  three  different  ftates  they  ob¬ 
tain  in  the  body. 

ljfy  Tiiejr 
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if,  Their  natural  tonic  ftate,  or  that  ftate 
they  affeCt  and  keep  at  by  their  natural  vi¬ 
gour,  when  left  to  themfelves. 

2 dly>  A  ftate  of  diftenfton  beyond  their 
natural  tone,  always  owing  to  lome  force 
applied  to  them. 

3  J/v,  A  ftate  of  contraction  beyond  their 
common  or  ufual  tonic  ftate;  fometimes 
produced  fuddenly,  by  the  irritation  of  fome 
Jiimulus ;  Or  otherways  gradually,  by  their 
own  native  force,  when  feldom  dilated  * 
from  which  caufe  I  have  found  the  fphinBer 
ani  contracted  fo  clofely,  that  with  difficulty 
it  admitted  a  clyfter-pipe. 

And  thus  we  find  in  thefe  fphinBer s  the 
ordinary  changes  elaftic  bodies  admit  of,  viz, 
of  being  either  dilated  or  contracted  beyond 
their  more  ordinary  ftate  ;  tho’  it  is  not  eafy 
to  determine  what  is  the  middle  ftate  in  any 
body,  between  the  firft  degree  of  extenfion, 
and  the  firft  of  contraction,  or,  when  a 
mufcle  is  in  a  ftate  wherein  we  cannot  call 
it  extended  or  contracted.  Nor  do  we  fup- 
pofe  this  middle  ftate  to  be  the  true  tonic 
ftate  of  the  mufcle,  which  always  implies 
fome  degree  of  contraction,  and  muft  not 

onlv 
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only  in  different  perfons  be  fuppofed  differ¬ 
ent,  according  to  their  conftitution.  and 
ftrength,  but  even  in  different  mufcles  in 
the  fame  perfon,  according  as  they  have 
been  exercifed  or  compofed  originally :  and 
therefore,  by  the  true  tonic  ftate  of  the 
fphintfer,  or  any  other  mufcle,  we  do  not 
mean  any  precife  degree  of  contraction,  but 
that  ftate  or  degree  of  contraction  it  keeps 
mofl:  eafily  in  the  prefent  ftate  and  fttuation 
of  the  body. 

We  find  two  caufes  employed  to  dilate 
the  mufcles. 

Firjt,  fome  antagonift  mufcle  or  mufcles ; 
as  the  extenfors  of  the  limbs  extend,  by  their 
operation,  the  flexors,  and  vice  verfa  and 
the  antagonifts,  every  other  where,  mutually 
one  another. 

And  then,  again,  the  hollow  mufcles,  or 
fphinBers ,  when  not  direCtly  provided  with 
antagonifts,  are  diftended  by  having  fome 
body  driven  into  their  cavity,  which  aCts 
upon  the  mufcle  like  a  wedge ;  as  we 
find  thofe  of  the  anus  and  vefica  dilated  * 
though  many  fphinSers  are  dilated  by  mu¬ 
fcles  or  mufcular  fibres,  as  that  of  the  mouth 

and 
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and  pupilla ,  which  therefore  are  allowed  to 
be  antagonifts  to  them. 

Now,  whichfoever  of  thefe  two  caufes  takea 
place,  it  is  abundantly  evident,  that  they  adt 
by  drawing  or  forcing  the  parts  of  the  mufcle 
they  affedt  to  |  greater  diftance  one  from  an¬ 
other,  and  fo  lengthen  the  whole  mufcle :  And 
we  find  that  all  the  mufcles  provided  with  an¬ 
tagonifts,  exert  themfelves  in  fuch  a  manner, 
that  when  any  one  adts  upon  its  neighbour, 
fo  as  in  the  operation  to  ftretch  it  out,  the 
one  thus  employed  is  contradted  and  fhort- 
ened  ;  as  is  evident  in  the  arm,  which,  when 
folded,  has  the  flexors  contradted,  while  the 
extenfors  are  extended  :  and  when  the  arm 
is  extended,  thefe  mufcles  obtain  a  contrary 
ftate  5  for  then  the  extenfors  are  contradted, 
and  the  flexors  ftretched  ;  though  in  this 
cafe  BoreUus  reckons  the  extenfors  relaxed ; 
as  he  afterts,  prop .  139.  de  motu  anim .  part .  1. 
where  he  illuftrates  thefe  alternate  ftates  of  the 
mufcles  ;  and  infifts  further  upon  it,  prop.  5. 
part.  2.  where  he  argues,  that  the  mufcles 
do  not  adt  by  their  own  native  force,  but 
fome  acceflory  ftrength  fuperadded  to  them ; 
and,  among  feveral  other  reafons,  he  adds. 
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Quia  quo  magis  mufculi  &  eorum  fibrae  contra - 
huntur  &  d e  curt  ant  ur ,  eo  magis  faccefcunt ,  & 
laxce  redduntur  machinulce  ex  quibus  componim - 
tur :  vide mus  enim  machinam  tunc  maximum 
vim  exercere,  quando  violenter  trahitur ,  diften- 
ditur  elongaturque ,  ut  fides  citharez  tenfee . 
Where  he  plainly  makes  the  decurtatio  to  be 
a  relaxation  contrary  to  the  plaineft  obferva- 
tions  :  for  in  that  ftate  in  which  the  fphin - 
are  for  ordinary,  if  we  apply  any  caufe 
to  ftretch  or  diftend  the  mufcle,  we  fhall 
find  a  refiftance  to  the  power  we  apply. 
And  certainly  it  is  by  this  force  the  fphin - 
Bers  do  their  duty ;  which  fhews,  that  in 
that  ftate  the  parts  are  firmly  knit  or  com¬ 
pacted  together,  and  require  fome  force  in  or¬ 
der  to  make  them  quit,  in  any  meafure,  their 
intimate  cohefion,  fo  as  to  yield  to  any  de¬ 
gree  of  ftretching.  Indeed,  when  ftretched, 
the  force  by  which  thofe  parts  aCt  upon  one 
another,  becomes  greater  and  more  apparent. 
The  greater  feparation  of  the  parts,  while 
their  union  is  not  diffolved,  gives  them  a 
greater  latitude  to  aCt ;  and  makes  their 
fpring  to  be  more  bended  for  it,  as  in  the 
bow ;  but  when  allowed  to  a£t  in  this  ftate, 

and. 
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and,  by  their  action,  to  recover  their  more 
compact  and  firm  ftate,  to  reckon  then  the 
mufcle  relaxed,  feems  not  at  all  proper,  ex¬ 
cept  we  allow  contraction  and  relaxation  to 
fignify  the  fame  thing ;  whereas  a  little  at¬ 
tention  mull  make  us  fenfible  they  differ 
greatly :  for  example,  in  the  earth-worm 
or  leech,  which,  like  the  mufcles,  are  now 
ft  retched,  now  contracted,  how  improperly 
fhould  we  fay,  that  any  of  them,  in  their 
contracted  ftate,  are  relaxed,  when  we  fee 
their  parts  furled  and  knit  together  with  that 
degree  of  energy,  which  reduced  them  from 
the  more  dilated  to  the  more  contracted 

•'  -  .  *  %  .  *  *  *  i  it -A  v  '  V.  V*  4  >.  •  -  <  .-  #• 

ftate. 

* .  * 

Indeed,  if  the  mufcles,  in  their  con-* 
traCted  ftate,  have  any  Jlimulus  applied  to 
them,  and,  by  its  irritation,  are  made  to  knit 
and  contract  their  parts  clofer  together,  than 
they  commonly  are  by  their  own  energy, 
and,  upon  withdrawing  the  Jlimulus ,  have 
returned  again  to  their  more  ordinary  ftate ; 
I  would  call  this  laft  aCtion  of  theirs,  where¬ 
by  they  returned,  a  relaxation  ;  it  being  fo, 
in  my  opinion,  in  a  very  proper  fenfe  5  and 
is  the  only  cafe  where  a  degree  of  relaxation 

obtains 
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obtains  in  a  ftate  of  health,  as  far  as  I  can 
find,  the  returning  from  a  ftate  of  diftenfion 
being  very  different  from  it,  and  what  we 
call  the  contraction  of  a  mufcle. 

Having  thus  illuftrated  the  nature  of  the 
three  different  ftates  I  find  the  mufcles  ca¬ 
pable  of,  and  fometimes  affuming,  I  readily 
agree  with  Borellus ,  that  the  mufcles  make 
no  obfervable  fudden  contraction,  till  once 
by  force  they  have  been  ftretched  beyond 
their  natural  tonic  ftate  $  as  he  obferves  in 
the  propofition  laft  cited.  But  then  I  cannot 
agree  with  him,  that  the  affiio  mufculi  vitalis 
non  fit  *vi  propria  contraffiiva  machinarum 
fibrofarum ,  as  he  expreffes  it.  It  is  true,  the 
ordinary  force  they  exert  is  not  fufficient  to 
do  all  we  find  them  do,  to  lift  and  fupport 
the  great  weights  we  find  them  engage  with. 
.But  then,  I  maintain,  they  can  exert  a  much 
greater  force,  when  ftimulated  or  irritated, 
without  the  acceffion  of  more  fibres  than 
they  had,  or  any  matter  to  give  thefe  more 
ftrength.  All  that  the  jlimulm  does,  is  to 
make  them  exert  the  ftrength  they  had.  It 
anfwers  to  the  corded  bow  which  ftrikes  the 
fiddle-ftrings,  as  we  {hall  fhew  more  fully 

afterwards, 
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afterwards,  and  makes  every  one  of  their 
compounding  parts  exert  themfelves  in  the 
production  of  found  ;  or,  if  you  will,  it  is 
like  friftion  to  the  eleCtrical  body,  which 
calls  forth  its  latent  powers,  and  adds  no¬ 
thing  hut  motion  to  the  matter  it  contained. 
And  this  the  ftimulus  cannot  do  to  any  pur- 
pofe  before  the  mufcuiar  fibres  are  ftretched, 
as  Borellus  obferves  ;  and  in  proportion  as 
they  are  fo,  ftill  the  more.  This  ftretching 
raifes  the  fpring  or  elafticity  of  the  fibres,  as 
much  as  that  of  the  archer’s  bow  is  by  being 
bent,  and  gives  them  a  latitude  to  contract : 
and  in  this  cafe  the  irritation  makes  the  whole 
elaftic  force  difcharge  itfelf  ;  as  letting  loofe 
the  firing  by  which  the  bow  was  kept  bent, 
at  once  makes  the  combined  rorce  of  every 
particle  in  the  bow  fiiew  itfelf  in  producing 
one  uniform  ftroke  or  impulfe.  And  what 
other  advantage  can  we  imagine  the  mufcles 

o  o 

fiiould  gain  by  being  ftretched,  in  proportion 
to  which  their  force  increafeth  ? 

Mr.  Cowper  feems  to  have  had  a  juft  fenfe 
of  this  doCtrine,  in  treating  of  the  ufe  of  the 
oblique  mufcles  of  the  eye.  He  eafily  fatisfied 
himfelf,  that  the  four  ftraight  mufcles,  be¬ 
ing 
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ing  much  ftronger  than  the  two  oblique, 
would  keep  themfelves  in  a  contracted- ftate 
when  not  employed,  and  thereby  occafion 
the  oblique  to  be  kept  ftretched  to  fome  de¬ 
gree  :  fo  that,  as  none  of  the  ftraight  exert 
themfelves  in  that  contracted  ftate,  wherein 
they  have  no  latitude  to  move,  he  therefore 
reckons  that  the  ufe  of  the  oblique,  is  to  pull 
the  eye  forward  by  their  contraction,  for 
which  they  are  always  found  ready  ftretched, 
and  thus  put  the  four  ftraight  upon  the 
ftretch ;  in  which  cafe,  the  mind  has  an 
opportunity  to  make  any  of  them  aCt  as  the 
pleafes,  while  the  no  way  affeCts  them  in 
their  contracted  ftate. 

And  how  much  would  it  have  cleared  the 
doCtrine  of  mufcular  motion  to  us,  if  he  had 
given  the  fame  ufe  to  all  the  antagonift  mu- 
fcles,  which  certainly  they  have  ?  The 
ftronger  in  a  natural  eafy  ftate,  when  not 
employed,  are  left  contracted  ;  but  the 
weaker  antagonift  ftretched,  which,  when 
brought  to  contract  by  the  inftigation  of  the 
mind*  does  neceflarily  ftretch  the  ftronger, 
as  we  noticed  above  with  Borellus ;  and  there¬ 
fore,  in  faCt,  one  part  of  the  mufcles  of  the 

B  body 
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body  are  contracted,  and  another  kept  upon 
the  ftretch  ;  fo  that  the  mind  cannot  direCtly 
move  all,  thefe  which  are  already  contracted 
being  out  of  her  jurifdiCtion,  but  are  brought 
under  it  by  means  of  their  antagonifts. 

We  need  not  then  be  furprifed,  that  we 
cannot  move  the  fphin&ers,  which  have  no 
antagonifts  in  their  ordinary  ftate,  which  is 
a  ftate  of  contraction.  This  the  mind  can¬ 
not  do  to  any  mufcle,  in  that  ftate,  more  than 
to  fuch  fphinffers ;  but  if  we  will  try  her 
power  over  them,  when  dilated,  as  they  are 
when  any  thing  is  pafting  them,  then  we 
fhall  find  that  the  can  contract  them  at 
pleafure,  as  fhe  does  other  mufcles  when 
ftretched. 

How  unadvifed  then  have  thofe  people's 
labours  been,  who,  overlooking  the  ftate  of 
the  mufcles  themfelves,  have  fearched  for 
the  caufe  of  voluntary  motion  amongft  the 
obfcure  recefles  of  the  brain  ?  In  my  appre- 
henfion,  the  mind  has  immediate  accefs  to 
the  mufcles  and  mufcular  fibres,  and,  in  pro¬ 
ducing  of  motion,  affeCts  them  after  the  fame 
manner  with  a  Jlimulus .-  No  place  in  chil¬ 

dren  is  more  fecure  from  the  influence  of 
.  '  the 
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the  mind,  than  the  uterus  and  breafts ;  for 
in  them  thefe  parts  are  not  liable  to  be 
ftretched ;  but  as  in  menftruating  women 
they  are  often  on  the  ftretch,  fo  then  every 
*ftimulus  and  agitation  of  the  mind  aftedts 
them  ;  and,  as  they  are  ftill  more  ftretched 
in  child-bed,  they  are  then  ftill  the  more 
eafily  affedted  by  the  fame  caufes.  Thus, 
any  violent  paflion  will  put  a  ftop  to  the 
lochia ;  and  a  drop  of  cold  water  falling  up¬ 
on  the  body  in  that  fituation,  will,  by  the 
ftimulus  it  occafions,  produce  the  fame  effedl. 

In  general,  whatever  parts  are  made  to 
contradt  eafily  by  the  irritation  of  a  fiimulus , 
the  fame  likewife  are  eafily  contracted  by  the 
mind.  This  is  evident  in  the  cafe  of  the  heart ; 
which,  with  every  piece  of  concern,  is  made 
to  throb  and  flutter :  nor  is  there  any  part,  even 
out  of  the  body,  that  is  more  eafily  irritated, 
How  then  can  it  be  alledged  that  the  heart 
is  exempt  from  the  power  of  the  mind  ?  I 
own  that  the  mind  is  very  far  from  having 
the  abfolute  direction  of  its  motions :  but 
when  we  come  to  fpeak  of  refpiration,  as  we' 
ftiall  then  fhew,  that  this  has  a  great  ftiare 
^mongft  the  caufes  which  promote  the  mo¬ 
tion 
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tion  of  the  heart ;  fo  it  will  be  ealily  under 
ftood,  why  this  bowel  is  not  wholly  in  the 
power  of  the  will :  for  then  it  will  appear, 
that  refpiration  is  chiefly  carried  on  by  caufes 
which  are  no  way  concerned  with  the  mu¬ 
fcles,  and  to  which  the  mind  has  no  accefs ; 
and  confequently  that  the  heart  fo  much  in¬ 
fluenced  by  the  refpiration,  cannot  be  alto¬ 
gether  under  the  direction  of  the  mind,  nq 
more  than  the  refpiration  itfelf. 

Thus  it  is  evident,  that  the  mind  can  adt 
upon  every  mufcle,  and  not  command  them 
altogether,  when  under  the  power  of  other 
caufes  5  and  that  they  are  as  eafily  affedted 
by  the  mind,  as  by  any  flimulus.  The  being 
dilated,  is  the  evident  preparation  in  the 
mufcles,  which  makes  them  fo  readily  an- 
fwer  to  any  irritation,  whether  from  the 
mind  or  fome  material  flimulus. 

And  this  obfervation  lets  us  fee,  why  moft 
of  the  mufcles  are  provided  with  antagonifts  ; 
for,  the  ftronger  mufcles  keeping  the  weaker 
always  in  fome  meafure  ftretched,  by  this 
means  we  have  the  command  of  every  mem¬ 
ber  that  is  neceflfary  for  us  to  employ :  and 
£he  whole  body  is  a  curious  machine,  moft 

artificially 
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artificially  provided  with  pulleys,  whereby  to 
guide  and  diredt  its  motions  5  all  of  them 
in  fo  happy  and  advantageous  a  fituation,  that 
the  mind,  by  its  nod,  makes  them  exert  their 
ftrength,  as  well  as  any,  whatever,  flimulus. 

And  what  more  than  this  difpofition  of  the 
mufcles  can  be  judged  requifite  in  accounting 
for  voluntary  motion  ?  In  any  inftance  where 
the  mind  employs  the  members  of  the  body, 
nothing  elfe  appears  neceffary.  Thus,  as  the 
flimulus  increafes,  fo  does  the  force  of  the  ma¬ 
chine  :  for  as  the  weight  is  which  is  fuftained 
by  the  mufcles,  fo  is  the  Jiimulns ;  and  as  is 
the  flimulus ,  fo  is  the  contraction  of  the  mu¬ 
fcles  ;  and  confequently  the  force  or  ftrength 
of  their  adtion  (which  is  no  other  but  the 
reading  of  the  ftretched  parts  in  proportion 
to  their  being  ftimulated,  which  law  they 
have  in  common  with  every  elaftic  body)  : 
fo  that  the  force  of  the  machine  increafing 
with  the  weight,  the  mind  has  no  more  to 
do,  to  raife  a  greater  weight,  by  means  of 
the  mufcles,  than  a  fmaller ;  and  therefore 
there  is  no  neceffity  to  fuppofe  any  new  mat¬ 
ter  to  accede  to  the  mufcles  to  accomplifh 
this, 

,  iff  -  * 
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But  the  force  whereby  the  mufcles  exert 
themfelves,  not  only  arifes  from  the  degree 
to  which  they  are  ftretched,  or  what  may  be 
called  their  latitude  of  contraction,  and  from 
the  degree  of  irritation,  but  from  the  natu¬ 
ral  texture  and  firmnefs  of  the  parts.  Thus 
Richard  Goy ,  whom  Baglivi  gives  account  of, 
in  his  letter  to  Peter  Mott on ,  had  rather  the 
ftrength  of  a  horfe  than  a  man  :  and  whence 
came  this  ?  Baglivi  tells  us  his  limbs  felt  like 
marble  or  fteel  ;  he  further  obferves,  that  the 
fibres  of  a  lionefs  he  differed  were  grofs 
like  fpun  fiddle-ftrings,  and  would  fcarce 
yield  when  pulled  5  whence  he  juftly  accounts 
for  their  ftrength ;  and  herein  agrees  with 
the  judicious  Van  Swieten,  who,  in  his  com-, 
mentary  upon  Boerhaave  s  articles  on  the  ro- 
buft  fibres,  fays,  “  quo  firmior  eji  fabrica ,  et 
“  major  elaficitas  vaforum  later um,  co  validior 
<£  ejl  nixus 

The  mufcles,  then,  in  a  live  body,  are 
nervous  elaftic  pulleys ;  and  according  as  they 
are  more  or  lefs  elaftic, — as  they  are  more  or 
lefs  firm  and  compaCt, — as  they  are  more  or 
lefs  ftretched, — -and  as  they  are  more  or  lefs 

iiptgtecl 
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irritated  by  fome  proper  ftimulus ,  do  always 
ad:  with  more  or  lefs  vigour. 

The  elafticity  of  the  mufcles  is  indeed  the 
foundation  of  all  their  force.  But,  in  explain¬ 
ing  nlufcular  motion,  it  feems  no  more  ne- 
ceffary  to  inquire  into  the  caufe  of  this  ela¬ 
fticity,  than  in  explaining  the  regular  and  u- 
niform  motion  of  a  watch ;  which  takes  its 
firft  movements  from  the  fpring,  though  its 
wheels  and  balance  mu  ft  regulate  them  :  nor 
is  it  neceffary,  in  our  comments,  that  we  fee 
whence  this  elafticity  arifeth  in  the  mufcles, 
more  than  how  the  wool  firft  gained  it,  of 
which  they  make  Dune  after  hofe.  The  work¬ 
man  finds  that  the  wool  has  originally  a  great 
deal  of  it ;  that,  by  twifting  it,  it  gains  more, 
and  ftill  more  by  the  particular  form  in  which 
it  is  wrought,  though  he  never  confiders  how 
it  is  acquired  in  any  of  the  proceffes. 

And  what  a  lame  account  would  he  give 
of  the  firmnefs  and  energy  of  his  work, 
fhould  he  tell  us  its  elafticity  comes  from  the 
fpirits  of  the  fheep,  though  perhaps  the  wool, 
firft  nourifhed  by  thefe,  had  its  firft  energy 
from  them  ;  which,  at  the  fame  time,  we 
are  by  no  means  able  to  explain.  So  that,  I 

fay,  • 
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fay,  it  feems  altogether  needlefs  to  account 
for  the  elafticity  of  the  mufcles,  or  to  trace 
how  they  have  acquired  fuch  a  power  of  be¬ 
ing  ftretched,  and  of  rebounding  with  more 
or  lefs  force  as  they  are  ftimulated.  This  is 
a  power  we  find  attending  matter  in  a  great 
many  different  forms,  and  what  we  ourfelves 
truft  to  in  the  compofition  of  many  machines,' 
whofe  nature  will  not  change,  whatever  ac-^ 
count  we  give  of  elafticity.  And  thus  we  find 
whether  Dr.  Stewart1  s  account  of  elafticity, 
or  Bellini's  fhould  hold,  that  it  would  be  the7 
fame  as  to  our  account  of  mufcular  motion* 
Dr.  Stewart ,  in  his  lectures  on  mufcular 
motion,  reckons,  that,  by  ftretching  any  ela- 
ftic  body,  the  fluid  particles  environed  with 
the  folid  parts,  from  being  fpherical,  are  com- 
prefled,  and  made  fpheroidical  againft  their 
natural  inclinations ;  and  that,  as  foon  as  the 
compelling  force  is  fufpended,  their  natural 
powers  exert  themfelves,  and  reduce  the  com- 
preffed  fluid  to  the  fpherical  form  again  y  and, 
with  them,  the  diftended  folids  regain  their 
ordinary  compadtnefs.  Bellini  and  SanBori- 
nus  fuppofed  the  adlion  to  depend  upon  the 
folids  themfelves ;  thefe,  by  their  account. 
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being  fo  difpofed  that  their  fmaller  particles 
can  Aide  over  one  another,  without  lofing 
altogether  their  contact ;  and  that,  in  this 
cafe,  they  are  under  great  reftraint,  by  the 
influence  of  the  parts  they  left  exerting  that 
attraction ,  by  which  the  particles  of  bodies 
are  kept  in  union ;  and,  therefore,  when  left 
at  liberty,  they  bounce  back  to  their  place 
again,  or,  as  Lucretius  has  it, 

Se  ipfe  in  fe  trakere ,  &  parteis  conducere  in  unum, 

'  •  *  -■•**>  4  » 

In  both  thefe  accounts,  we  find  the  ela- 
ftic  power  is  fuppofed  lurking  in  the  parts 
of  which  the  bodies  themfelves  are  compo- 
fed  ;  and  that  it  is  the  ftretching  whence 
they  gain  the  advantage  that  enables  them  to 
exert  themfelves,  without  the  acceflion  of 
any  new  matter  to  join  them  in  the  opera¬ 
tion.  And  as  we  have  flhewn  that  the  mu- 
fcles  undergo  fuch  a  preparation,  before  they 
exert  their  powers,  we  reckon  we  have  efta- 
blifhed  the  faCt,  which  is  the  true  foundation 
of  mufcular  motion;  and  this  fad  gives  us  fo 
clear  a  notion  of  the  condition  which  fubjeCls 
the  mufcles  to  the  will,  that  it  adds  not  a  little 
to  the  beauty  of  our  theory,  which,  we  hope, 

C  fhall 
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Shall  be  increafed  by  what  we  have  to  obfervc 
on  the  adtion  of  Jiimuli  and  the  mind  ;  to 
which,  as  a  neceffary  preliminary,  we  prefix 
the  following  chapter. 

In  the  mean  time,  I  final!  put  an  end  to 
this,  by  obferving,  that  it  muft  follow  from 
the  antagonist  position  of  the  mufcles,  that, 
in  their  greater  Slate  of  indolence,  the 
Stronger  mufcles  can  only  keep  contradted  by 
a  degree  of  contraction  equal  to  that  where¬ 
by  it  exceeds  the  weaker.  Neverthelefs,  this 
State  of  indolence  is  not  what  we  chufe  to 
keep  the  mufcles  at,  when  we  chufe  to  reft 
after  fatigue  :  for  then  we  keep  thofe  con¬ 
tradted,  which  under  the  fatigue  had  been 
moft  on  the  Stretch.  And  thus,  as  Borellus 
obferves,  prop .  143.  part.  1.  when  we  are 
obliged  to  ftand  long,*  we  do  it  Sometimes  on 
one  foot  only,  which  eafes  the  mufcles  long 
on  the  Stretch  :  and  we  fleep  with  legs  and 
arms  folded,  after  having  them  in  another 
pofture  through  the  day  ;  fo  that  fleep  rather 
allows  a  viciffitude  to  the  adtive  mufcles,  than 
a  State  of  perfedt  reft  to  all.  But  the  heart 
continues  well,  of  Suffers  no  fatigue,  under 
a  perpetual  motion  1  becaufe  while  moving, 

.  \  r  •  • 
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k  is  as  much  in  the  contra&ed  ftate  as  the 
diftended ;  and  therefore  recruits  by'  mo¬ 
ments,  what  the  others  do  by  nights  ;  and 
thus  care  is  taken  that  the  heart  fliould  not 
be  too  long  on  the  ftretch  at  a  time ;  which 
& fop  long  fince  found  to  be  fatal  to  elaftie 
bodies. 


*  i  • 

CHAP.  II. 

Of  the  connexion  amongfl  the  mufcles ,  mufcular 
fibres ,  and  membranes  by  which  mofi  of  the 
irregular  motions  in  the  body  are  propagated . 

THE  nerves  having  been  depended  on  as 
the  great  inftruments  of  fenfe  and  mo¬ 
tion,  Phyfiologifts,  in  accounting  how  pain, 
and  a  variety  of  motions,  fpread  them- 
felves  from  place  to  place,  have  contented 
themfelves  with  pointing  out  fome  alliance  or 
other  amongft  the  nerves  diftributed  to  thefe 
different  places  5  tho’  they  never  took  the 
trouble  to  know,  what  the  connexion  is  be¬ 
tween  the  fibres  of  the  fame  pair  of  nerves, 
which  fhould  make  two  places  fuffer  at  once 

frona 
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from  it ;  or  to  determine  why  only  two  or 
three,  and  not  all  the  places  ferved  by  thefe 
nerves,  fuffered  at  once  when  any  of  its 
branches  were  attacked.  Perhaps,  if  the 
Phyfiologifts  had  carried  their  fpeculations  a 
little  further,  they  would  not  have  been  fo 
well  pleafed  with  their  theory  ;  fince  the 
rife  of  the  nerves,  and  the  different  fbrillce 
making  them  up,  is  very  obfcure,  and  the 
fource  of  the  bundles  we  call  pairs,  feems 
often  as  various  as  the  branches  themfelves ; 
which  muff:  render  it  not  fo  eafy  to  find 
where  the  connexion  fhould  ly  :  nor  would 
it  be  lefs  difficult  to  explain  how  motion  of 
any  kind  fhould  be  propagated  along  parts 
the  leafl  elaftic  and  moveable.  Apprifed 
therefore  of  this,  one  ought  to  try,  if  there 
are  any  more  probable  means  by  which  fuch 
fympathies  may  be  eftablifhed.  The  Anato- 
mift  is  the  proper  perfon  to  guide  us  here,  as 
in  all  our  fearches  into  the  animal  ceconomy ; 
and  I  am  confident,  that  what  he  has  already 
laid  before  us,  would  be  an  advantageous 
thread  to  conduct  us,  did  we  carefully  attend 
to  it. 

Thus  we  find,  that  all  the  membranes  of 

the 
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the  brain  are  not  only  clofely  connected  to¬ 
gether,  but  that  the  chief  of  them,  the  dura 
mater ,  with  all  its  various  proceffes,  are  in 
the  moft  ftretched  ftate  ;  as  Mr.  JVinJlow  ob- 
ferves,  The  large  procefs  of  the  dura  mater , 
the  falx ,  which,  for  feme  depth,  divides 
the  cerebrum  into  two  lateral  portions,  is  at¬ 
tached  for  fome  length  at  its  pofterior  end, 
crofs  the  diaphragm  (which  feparates  between 
the  cerebrum  and  the  cerebellum ,  and  involves 
the  upper  furface  of  this  laft  part  as  a  cover), 
and  keeps  it  fo  ftretched,  that  it  can  fupport 
a  confiderable  weight  without  being  depref- 
fed  ;  but  flattens  immediately  upon  the  falx 
being  cut  through  ;  as  this  turns  loofe  upon 
flitting  the  diaphragm.  And  as  thefe  parts 
keep  one  another  quite  ftretched,  fo  likewise 
they  keep  ftretched  the  whole  dura  mater , 
whofe  proceffes  they  are  and  all  its  other 
proceffes,  not  only  running  varioufly  through 
the  fubftance  of  the  brain,  but  by  a  variety  of 
paffages  to  the  external  parts  of  the  head : 
fo  that  by  them  the  whole  face,  ears,  and 
eyes,  & c .  are  greatly  affedted,  or  made  more 
or  lefs  ftretched,  though,  by  their  own  ftru- 
£ture,  they  are  greatly  fo  ;  as  appears  by  flit¬ 
ting 
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ting  any  part  of  them  in  a  live  animal ;  for 
the  wound  in  that  cafe  becomes  very  wide, 
and  gapes,  and  thereby  difcovers  how  much 
their  parts  contract  when  left  at  liberty  :  and 
the  fame  happens  all  over  the  furface  of  the 
body ;  fo  that  every  part  thereof  is  ftretched 
in  a  natural  ftate.  And  as  it  receives  por¬ 
tions  from  all  the  neighbouring  parts,  which 
contribute  not  a  little  to  its  compofition,  we 
cannot  but  be  fenfible,  that  this  general  me¬ 
dium  of  the  Ikin  is  greatly  fitted  for  making 
a  fympathy  amongft  all  the  parts  of  the  body. 

Now,  to  form  a  notion,  how  and  what 
parts  are  attached  to  the  fkin,  we  muft  exa¬ 
mine  the  obfervations  on  that  head  :  in  ma¬ 
king  which,  the  accurate  Anatomift  Steno 
has  been  very  diligent,  in  his  treatife  De  pifce 
car  char  ia  ditto.  He  fays,  Ex  demonfrata  ten - 
dinum  in  cute  infertionc  evidens  ejl ,  quid  de 
membrana  adipofa ,  de  membrana  communi  mu - 
fculorum  Jlatuendum  \  cohere  plerique  efe  hcec 
involucra  communia  corporis ,  fed  nec  pannicu - 
lus  carnofus  totum  corpus  invefit  cum  id  generis 
cutanei  mufculi ,  qui  huic  pannulo  occajionem  de- 
dere ,  tantum  in  quibufdam  locis  confpicantur  \ 
nec  membrana  adipofa  aliud  efx  quam  adipis  coU. 

kttio 
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JeBio  fit  a  inter  pr cedi B  as  tendineas  fibras  d  mu- 
fculis  in  cntem  abeuntes  ;  nec  membrana  ?nufcu - 
brum ,  communis  diBa*>  unica  eft  membrana , 

ubique  tendinum  a  diverfis  mufculis  prodeun - 
tium  membranofa  expanfio^  unde  fibrce  in  cutem 
recedunt :  patet  inde  quid  de  aliis  multis  mem - 
branis  fiatuendum ,  fcilicet  non  femper  efie  illas 
tunicas  partibus  vicinis  per  immediatum  con- 
taBum  firmiter  adherentes ,  fed  efie  illas  per- 
fcepe  iifdem  fere  continuas  ob  fibrarum  d  tunicis 
in  partes  vicinas ,  out  d  partibus  vicinis  in  tu¬ 
nicas  tranfitum ,  &c. 

This  we  fhall  exemplify  afterwards,  in  an¬ 
other  treatife,  from  fome  of  the  befl  and 
more  modern  authors,  where  we  treat  of 
the  coats  of  the  eye  :  and  as  it  is  now  fully 
fhown,  that  the  tunica  adipofa ,  as  it  fpreads 
with  the  fkin,  fends  off  proceffes,  not  only 
between  every  diftind  mufcle,  but  round  e- 
very  fibre  of  a  mufcle,  fo  it  is  manifeft,  from 
St  end  s  obfervations,  that  the  tendinous  expan- 
fions  of  the  mufcles  fpread  with  it,  and  are 
the  conftituent  parts  of  it :  and  thus  through 
the  whole  body,  there  is  intermixed  with  very 
fmall  interfaces  one  continued  piece  of  net¬ 
work,  firm  and  upon  the  ftretch,  made  up  of 

tendinous 
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tendinous  fibres,  and  clofely  connected  with 
the  fkin. 

The  diligent  Wepfer  found  a  like  conne¬ 
xion  in  tracing  the  courfe  of  the  nerves,  as 
we  fee  in  his  8  th  chapter  de  cicuta  aquatic  a  $ 
where  he  has  the  following  paradoxes.  Pri- 
mum  ejl  ventricidi  &  inteftinorim  jibras ,  addo 
etiam  cordis  &  omnium  mufculorum  nihil  niji. 
nervos  eff  'e  aut  pr oxime  ad  illcrum  naturam  ac* 
cedcre  ,  certe  Ji  quis  perfequatur  cum  folertia 
quadam  nervos,  mufculos  fubeuntes  obfervabit 
?ierveas  fibrillas  arffiijfime  uniri ,  in  unum  corpus 
coalefcere .  Et  licet  nervus ,  mufculum  tranjiens , 
non  omnis  in  illius  jibras  impendatur  ;  id  tamen 
in  vicinis  mufculis  fit ,  atque  eo  ufique  progredinn * 
tur ,  donee  tandem  in  membranes ,  adaequatum 
tadlus  organum,  abfiumantur ,  hacque  rati  one  ter - 
minentur .  Which  I  reckon  will  be  allowed 
the  fame  connexion  that  Steno  attributed  to 
the  tendinous  fibres  ;  as  thefe  terms,  of  ten* 
dinous  and  nervous  fibres,  are  very  promifeu- 
oufly  ufed  by  Anatomifts.  And  what  Wepfer 
immediately  adds,  confirms  our  alfertion* 
Non  hoc  cuiqua?n  abfurdum  vide  at  ur ,  quod  nervi 
corpora  mollia  \  min  ufique  ten  act  a  funt  preeterea 
minuta ,  ut  hanc  ob  caufiam  impofiibile  ejl  tot  ji*  . 

bras 
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bras  in  tota  corporis  fabrica  conjlituere ;  molles 
ejfe  nervos  intra  fpinalem  medullam ,  ut  carter  os 
quatuor  fenfbus  infer  dentes  prater  earn  content  os ; 
indeque  elabentes  aliquoufque ,  ultro  fateor ,  at 
paulo  ulterius  progrejji  non  folum  ten  adores,  fed 
&  era  fores  evadunt ,  alicubi  ganglia  pro  ma¬ 
jor  e  robore,  indultu  naturae  beneficoe  afeifeunt. 
By  this  obfervation,  it  would  feem,  that  the 
nerves  are  not  perfected  by  the  brain,  but 
that  they  receive  additions  and  a  different 
mould  and  tempering  before  they  are  wrought 
in  amongft  the  other  parts,  and  affume  more 
the  appearance  of  flefhy  fibres,  than  they  had 
originally  >  and  thus  are  gradually  afiimulated 
to  the  other  parts  of  the  body,  amongft  which 
they  are  loft  ;  and,  as  they  pafs  from  part  to 
part,  carry  along  with  them  portions  of  the 
parts  thus  touched  at ;  and  therefore  thefe 
compound  fibres  may  be  termed  tendinous  or 
nervous,  as  we  pleafe  ;  only  let  us  fufficient- 
ly  attend  to  thefe  alliances  and  connexions, 
and  confider  the  intimate  union  that  is  caufed 
thereby  amongft  the  parts  ;  and  we  (hall  find 
a  better  handle  whereby  to  explain  their  fym- 
pathies,  than  from  their  having  branches 
from  the  fame  pair  of  nerves* 

H'  t  K 
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This  author,  a  little  before,  in  the  fame 
chapter,  had  given  many  other  inftances  of 
remarkable  connexions.  Gula ,  fays  he,  non 
it  a  libere  tranfit  per  diaphragma ,  quin  potius 
titidique  fuperne  gulce,  prope  ventriculum  me¬ 
diant  e  membrana ,  cum  peritonceo  communi  con- 
neBitury  infuper  d  diaphragmate  reliqno  ubi 
gula  illud  permeate  filamenta  et  membrance  ner- 
*vece  arBifjime  uniuntur ,  et  ulterius  aliquofque 
exporriguntur ,  <2/57^  fibris  ventriculi 

reBis  potijjimum  coalefcunt, 

Lanciftus ,  in  his  difledtion  of  the  heart, 
finds  that  its  proper  membrane  is  nothing  but 
a  piece  of  clofs  web-work,  woven  from  the 
detachments  which  the  fibrous  parts  make  * 
and  therefore  calls  it  tendifiea ,  as  if  it  were 
a  common  tendon  to  the  whole.  But  not 
only  does  the  heart  fend  detachments  through 
its  own  cover,  but  along  the  blood-veffels 
arifing  from  it ;  and  thus  the  ftridtefh  union 
is  amongft  all  the  parts  of  the  body,  and  no 
placeman  be  violently  affected,  but  the  neigh¬ 
bouring  parts  muft  be  varioufly  teafed  and 
rack’d  by  it.  And  thus,  if  you  touch  one 
part  of  the  membrane,  the  whole  is  agitated 
in  every  fibre :  but,  befides  this  general  con- 
•  :  *v  -;.  nexion. 
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nexion,  particular  parts  have  particular  dif- 
pofitions  for  affeCting  the  neighbouring  parts. 

No  Anatomift  is  ignorant  of  the  manner 
the  membrane  of  the  ear  is  ftretched  for  vi¬ 
bration,  by  a  fixed  ve6lis  and  mufcles  to  ma¬ 
nage  it,  as  are  the  other  bones  which  at  laft  ter¬ 
minate  at  the  membrane  of  the  foramen  ovale ; 
whence  a  vibration  is  carried  through  the  la¬ 
byrinth^  as  we  fhall  afterwards  fhew.  And 
Valfalva  thews,  that  the  cartilaginous  parts 
of  the  eufachian  tube,  which  is  kept  fix’d 
while  the  mufcle  of  the  greater  procefs  of 
the  hammer  is  on  the  ftretch,  becomes  move- 
able  upon  that  mufcle’s  contracting,  when 
left  at  liberty,  by  the  membrana  tympani  be¬ 
ing  prefled  in  by  the  air;  and  upon  that, 
his  new  tuberian  mufcle,  hitherto  upon  the 
ftretch,  aCting  upon  the  cartilage,  dilates  the 
tube  by  its  contraction;  and  thus  the  mo<- 
ment  the  external  membrane  is  touched,  the* 
tube  gapes,  and  gives  way  to  the  vibrations  of 
the  internal  air,  to  increafe  their  force,  and 
make  them  more  diftinCt. 

Nor  has  Mr.  Ferrein ,  in  the  Memoirs  of 
the  Paris  academy  for  the  year  1741,  made 
it  lefs  evident,  that  there  are  two  tendinous 

chords 
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chords  along  the  felyage  of  the  glottis ,  which 
the  aftions?  of  the  mufcles  and  cartilages  of 
the  larynx  guide  and  tune,  by  whofe  vibra¬ 
tions  the  voice  is  formed  in  all  animals :  the 
mufcles  which  raife  and  fpread  the  velum  pa - 
latinum  are  always  on  the  ft  retch,  till  the 
tongue  is  drawn  back  in  fwallowing*  and  then 
of  neceffity  they  mult  contradt,  and  the 
more  that  the  uvula  is  irritated  by  the  bolus . 

And  SanBorinus  (art.  17.  chap.  xi.  of  his 
obfervations)  finding,  that  by  blowing  air  intq 
the  uterine  tubes,  their  loofe  extremity  turnT 
ed  towards  the  ovarium ,  made  no  improbable 
conjedture,  that  a  Jltmulus  of  the  veflels  tur¬ 
gid  on  the  aphrodifiac  tranfadtions,  would 
have  the  fame  effedt,  efpecially  as  he  had  dis¬ 
covered  fibres  well  fitted  for  the  operation. 

The  animal  machine,  then,  is  fo  compo- 
fed,  that  there  is  fcarce  a  flexible  fibre  in  it 
that  has  not  either  a  fufficient  latitude  to  con- 
trad,  or  that  cannot  be  brought  into  that 
ftate  immediately  by  the  adlion  of  fuch  as 
have  a  latitude ;  and  then  thefe  fibres  have 
fuch  a  communication,  that  it  is  eafy  to  trace 
their  dependence  one  upon  another,  from 
head  to  foot,  by  their  immediate  connexions: 

and 


Of  Mufcular  Motion . 


;and  if  to  this  we  {hall  add  the  power  of  JH- 
midi  upon  them,  we  muft  be  fenfible  that 
there  is  not  a  more  moveable  machine  in  the 
univerfe  than  the  animal  body.  And  this  we 
propofe,  from  inftances,  to  illuftrate  in  the 
following  chapter. 


CHAP.  Ill, 


Of  the  effects  of  different  ftimuli  on  the  anU 


mal  fibres  as  we  have  defcribed  them . 


S  there  is  fcarce  an  inftance  of  any  kind 


i  1  of  matter  but  what  can  propagate 
found ;  fo  we  may  conclude,  that  there  is 
fcarce  any  but  what  has  more  or  lefs  vibration 
when  touched  advantageoufly.  Mr  Boyle ,  in 
his  treatife  of  languid  motions,  obferves,  that 
there  are  fome  bodies,  fuch  as  bell-metal, 
which,  when  put  into  certain  forms,  cannot 
be  touched  without  vibrating  or  founding 
more  or  lefs;  as  he  found  in  a  ftrong  bell, 
which  was  heard  founding  when  touched 
*yith  the  point  of  a  pin  only  5  and  in  other 


cafes 


3° 
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cafes  that  found  was  propagated  by  very  un- 
promising  mediums,  as  he  found  by  a  fmall 
ftriking  watch,  whofe  found  was  heard  and 
felt  through  a  gold  cafe,  the  clofeft  of  all 
metals,  a  fhagreen  cafe,  and  the  cloth  of 
his  pocket,  or  whatever  elfe  interveened  be¬ 
tween  that  and  his  ear  :  and  how  much  more 
are  the  animal  fibres  fitted  for  fuch  vibrations 
and  the  communication  of  fuch  motions  ? 

vvn  *  ,*■*-  t  ■  * 

Nor  are  there  experiments  wanting  to 
fliew  it.  Apply  a  vibrating  fork  to  the  teeth, 
crown  of  the  head,  or  brow,  and  the  ear 
fhall  be  greatly  fenfible  of  it;  fo  that  bones, 
membranes,  and  variety  of  other  animal  fub- 
ftances,  can  be  touched  fo  as  to  propagate  a 
vibration.  And  according  as  they  vibrate, 
they  raife  ajn  infinity  of  different  fenfations ; 
of  taftes,  fmells,  founds,  cqlours,  &c.  nor 
is  it  to  be  doubted  that  every  part  receives  a 
different  fhock,  as  the  twitching  them  varies. 
Nor  is  the  fmart  of  the  fhock,  or  the  degree 
to  which  it  extends  itfelf,  proportioned  to 
the  force  or  violence  with  which  the  caufe 
a£ts  on  the  place  to  which  it  is  applied ;  for 
Wepfer ,  in  the  eighth  chapter  de  cicuta ,  ob- 
ferv^s,  that  many  cancerous  fores,  which 

confurrie 
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confume  all  about  them,  produce  neither 
fpafm,  nor  convulfion,  nor  any  great  agita¬ 
tion  amongft  the  parts ;  of  which  we  have 
an  inftance  in  the  cafe  of  Mr*  Kay ,  in  the 
Philofoph .  TranfaB.  which,  beginning  in  his 
face,  confumed  the  eye,  deftroyed  a  great 
part  of  the  os  frontis ,  dura  mater ,  and  the 
whole  of  the  brain,  without  caufing  any 
fpafm  or  diflurbance  in  the  other  parts ;  tho’ 
fuch  an  effect  is  fometimes  produced  by  the 
gentle  titillation  of  a  feather,  or  the  tick¬ 
ling  of  the  fmooth  lingers  upon  the  found 
parts  of  the  body;  and  Mr.  Boyle  tells  us, 
that  he  was  threatened  with  convulfions  from 
the  hairs  of  his  peruke  lying  on  his  face 
when  he  could  not  move  his  hands. 

There  is  then  a  certain  way  of  tealing  the 
well  adjufted  fibres,  which  produces  the 
fpafms,  and  makes  the  convulfions  fpread. 
And  in  this  the  energy  of  Wepfer  s  hemlocks 
feems  to  have  confilled:  for,  at  the  time  they 
caufed  the  moft  terrible  fpafms  and  convul¬ 
fions  through  the  different  quarters  of  the 
body,  they  did  not  ad:  in  the  ftomach  with 
fo  much  violence'  as  the  tobacco  did  ;  which 
produced  a  vomiting,  and  threw  out  the 

roots. 
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roots.  We  may  compare  their  Angular  virtue 
to  that  of  the  fmall  ftones  which  break  the’ 
Bononian  glaffes,  though  gently  dropt  intd 
them,  when  things  much  rougher  and  hea¬ 
vier  have  no  fuch  effedt,  nor  yet  the  fevereft 
blows.  Vid.  Injlitut .  Bonon*  tom .  2.  A  very 
Ample  cafe  occurred  to  me,  to  illuftrate  this 
doctrine.  An  old  woman,  who  had  one  of 
the  tufks  of  her  upper  jaw  hanging  loofe, 
by  a  Angle  Abre,  was  ftruck  to  diftradliorf 
with  the  twitches  it  gave  the  neighbouring 
parts ;  for  whatever  touched  the  tooth,  im¬ 
mediately  ftruck  her  in  upon  the  nofe  $ 
whence  a  violent  pain  ran  up  its  ridge,  then 
up  the  brow,  over  the  middle  of  the  head, 
down  the  neck  and  fpinal  proceffes  of  the 
back,  till  it  came  near  the  laft  of  them ;  when 
the  pain  was  fo  exceAive,  that  it  confounded 
all  her  fenfes,  and  left  her  for  a  moment  in  at 
kind  of  fwoon.  This  had  happened  for  a 
month,  as  often  as  the  tooth  was  touched, 
till  I  was  fent  for;  when,  by  fnipping  the 
Abre,  I  fecured  her  againft  the  procefs ; 
wherein  the  fpirits  could  have  no  fhare  whilft: 
the  pain  ran  crofs  fo  many  different  parts  of 
the  body;  feveral  ways  ftridtly  connected, 

though 


*;  r  *  '  *•  < 

Of  Mufcular  Motions  33 

though  by  ho  alliance  of  nerves.  Mr*  Reau - 
mer  s  account  of  the  ftriking  fibres  of  the 
torpedo ,  fhews  how  much  they  are  fitted  to 
caufe  vibration ;  each  of  them  is  divided  in¬ 
to  fo  many  fmall  fedtions  by  parallel  mem¬ 
branes;  between  which  lies  a  pulpy  elaftic 
matter;  fo  that  when  the  longitudinal  mufcu¬ 
lar  fibres,  making  up  the  fides  of  the  com¬ 
pound  fibre,  contradt,  the  pulpy  matter  is 
comprefled,  and  thus  prepared  for  adtion ; 
which  immediately  takes  place  on  the  contra- 
dtion  being  fufpended;  for  then  the  parts 
comprefled  bounce  out  with  fuch  a  fmart 
fhock  upon  the  finger  touching  it,  that  at 
once  the  pain  flies  up  the  arm  a  good  length, 
and  caufes  a  molt  direful  fenfation,  and  ter¬ 
rible  force,  on  the  chain  of  particles  com- 
pofing  the  mufcular  fibres;  fo  that,  for  fome 
time,  they  are  benumb’d,  and  in  a  manner 
deprived  of  their  elafticity ;  not  unlike  what 
happens  from  the  fhock  of  eledtricity,  which 
ftrikes  the  member  meeting  the  flying  ele- 
ftric  matter,  either  by  itfelf,  or  combining 
with  thofe  fulphureous  emanations,  perpe¬ 
tually  riling  from  the  body.  But,  however 
that  may  be,  it  is  plain,  the  manner  of  the 

E  fhock 


34  Of  Mufcular  Motion. 

fhock  is  that  which  produces  the  fmart  upon 
the  joints,  where  the  mufcles  which  are  agi¬ 
tated  by  the  fhock  are  inferted.  What  is  it 
that  makes  a  perfon  with  Shattered  bones,  or 
even  fibres  ruffled  by  wounds,  not  only  gall'd, 
when  lifted,  or  roughly  handled,  but  that 
they  cannot  bear  the  vibration  of  the  air, 
from  the  difcharge  of  cannon,  or  otherwife  ? 
as  Mr.  Boyle  obferves  in  the  treatife  mention¬ 
ed,  Nothing  certainly  is  more  fufceptible  of 
motions  of  all  kinds,  than  the  fibrous  parts  of 
our  body,  tun'd  and  ftretched  for  that  pur- 
pofe,  and  which  occafionally  meet  with  a 
great  many  odd  difpofitions  ;  but  none  more 
remarkable  than  in  the  cafe  VanSwieten  men¬ 
tions,  which  I  fhall  fet  down  in  his  own 
words,  from  his  Comment,  on  Bocrhaave  § 
Aphorif.  vol.  i.  p.  35.  Memini  me  curajfe  nobi - 
lem  puellam  qua  in  nervofo  genere  nobiliorem 
nunquam  vidi  :  a  minimo  fono ,  a  lumine  vivi- 
diori  convellebatur  illico ,  miros  ?notus  cum  lace - 
rationis  fenfu  in  abdomine  fentiem  ;  nec  ferula - 
cat  l ucci ,  nec  falut are  in  his  cafibus ,  cajlorei  vi¬ 
rus  proderant ,  dum  autem  fafciis ,  crura ,  fe¬ 
mora^  totum  abdomen  ad  mammas  ufque  firma - 
bantur ,  remifit  Jlatim  molefium  malum  ;  &  da - 

tis 
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its  dein  idoneis  remediis ,  convaluit :  per  menfes 
tameyi  fic ,  inftar  mummce  /Egypt iacee,  fere  fafciis 
circumdudlis  vixit  3  invita  cum  illico  tan - 

fentiret folamen.  Now,  can  we  fuppofe 
that  thefe  bandages  interrupted  any  flow  of 
fpirits  by  compreffing  the  nerves  3  in  which 
cafe  they  would  have  done  more  ill  than 
good,  fince  it  would  have  interrupted  both 
fenfe  and  motion  at  the  fame  time  ?  But, 
that  they  could  prevent  the  fmall  irritation  of 
light  or  found  from  fpreading  the  fibrous  a- 
gitations  in  a  body  very  fufceptible  of  them, 
without  any  bad  effedt,  is  very  confonant  to 
what  happens  in  other  vibrating  bodies, 
whofe  vibration  is  ftopt  by  the  interpolation 
of  any  other  body  prelfing  upon  them.  We 
have  many  inftances  of  fpreading  agitations 
from  the  extremities  all  over  the  body.  Who 
is  it  that  has  not  found  fmall  blafts  of  cold 
air  on  his  legs,  when  warm,  immediately  rai- 
fing  fpafms  or  gripes  in  the  belly  ?  and 
their  continuance  makes  the  inteftines  exert 
themfelves  more,  with  the  mufcles  of  the 
abdomen,  than  the  ftrongeft  purges  can  do? 
as  we  find  by  Dr.  Stevenfon  s  obfervations  in 
fi is  paper  in  the  6th  volume  of  Medical Ef ays. 

Galen , 
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Galen ,  and  feveral  other  more  modern  authors, 
have  obferved  remarkable  fpafms  rifing  from 
the  very  toes  to  the  feveral  members  of  the 
body  ;  and  have  had  obfervable  fuccefs  in  di¬ 
verting  them  by  ligatures  and  iffues  near  to 
the  different  fources ;  as  Tulpius,  in  one  ari- 
fing  from  the  big-toe,  chap .  2.  lib .  4.  and 
T)r.  Short,  Medical  Effays ,  vol.  4.  from  the  leg, 
which  had  fubfifted  for  a  dozen  of  years  to¬ 
gether,  and  which  he  cured  by  cutting  a 
fmall  cartilaginous  tumour  from  a  nerve,  as 
he  reckons,  feated  pretty  deep.  I  know  in 
thefe  cafes  it  is  ordinary  with  T'ulpius ,  to  rec¬ 
kon  that,  though  the  fpafms  rife  from  the 
under  parts,  and  fpread  up  to  the  higher,  yet 
mo  ft  of  them  are  to  be  derived  from  the 
brain.  But  what  is  the  neceffity  of  this, 
when  we  find  that  they  can  fpread  from  parts 
at  fuch  a  diftance  up  to  the  brain  ?  Can  we 
not  allow,  as  in  the  cafe  I  mentioned  from 
the  tooth,  that  they  fpread  from  place  to 
place,  as  they  ly  contiguous,  and  are  tun’d 
for  it,  till  they  fpread  over  the  whole  body, 
gnd  even  penetrate  to  every  velfel ;  fince  we 
know  a  connexion  amongft  the  parts  favour¬ 
ing  this,  according  to  what  we  obferved  in 
"  '  the 
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the  former  chapter.  The  vapours  from  the 
part  mentioned  by  Tulpius  are  quite  fancied, 
and  could  have  no  place  in  the  cafe  of  the 
tooth,  or  that  mentioned  by  Dr.  Short ;  both 
of  which  fhew,  that  it  is  not  the  deftrudtion 
of  the  nerve  that  is  fo  much  to  be  purfued  in 
thefe  cafes,  (as  Van  Svoieten  would  have  it. 
Comment .  in  aphorifm .  234.  Boerhaave),  as  the 
taking  away  the  fimulus :  for  in  the  cafe  Van 
Swieten  fpeaks  of,  the  convulfions  fpread  over 
the  whole  body,  as  foon  as  the  irritation 
reached  the  region  of  the  heart ;  and,  in  the 
cafe  of  the  tooth,  it  paffed  the  head  to  the 
back  before  the  fwooning.  Wepfer ■  is  very 

explicit  on  this  head,  about  the  middle  of 
the  8  th  chapter  de  cicuta ;  where  he  fays, 
tfuidam  ut  hanc  compafionem  ( nervorum  fcilicet ) 
ere  dull s  obtrudant ,  maxi  me  in  convulfone  uni - 
verfali  feu  epilepfia>  part  him  dijlantiorum  Icejione 
fubfequente ,  preeviam  in  nervorum  origine  difpo- 
fitionem  &  apparatum  caufce  morbifcce  comminif- 
cuntur  \  quidam  inde  aliquid  vitiofi  a  parte  cegra 
cerebro  tranfmitti  opinantur  ;  verum  citra  appa¬ 
ratum  morbificum ,  circa  originem  nervorum , 
epilepfam  excitari  aliquando  hinc  manifefum ft , 
quod  J'cepe  hac  corripiantur>  quoad  cerebrum  & 

cerebellum 
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cerebellum  fanifiimi ;  fc  adoritur  ilia  quofdam  a 
punBura  nervorum ,  morfu  viperarum  ;  infantes 
corrupto  laBe  &  pultibus  in  ventriculo  &  intejli - 
;  eandem  excitant  quoque  lumbrici ,  venena 
qucedam  in  ventriculo  fubfifientia ,  nec  ejus  po¬ 
inter  i  a  egrejjd ;  deinde  ilia  fape  tollitur  caufa 
morbific  a  ex  parte  pri mar  io  affecla fublata,  nulls 
vel  exiguo  ad  cerebri  roborationem  habit o  refpeBu ; 
vel  medicamentis  prtecipue  ad  illius  curationem 
dire  Bis,  Novi  juvenem  quendam  rufiicum  ab 

epilepfia  fatis  truculenta  vindicatum  fuiffe ,  ^ 
veficatorio  toti  pedis  dorfo  applicate ,  Unde  fym- 

ptoma  hoc  trageediam  ordiri perfeifit,  And,  after 
fome  further  examples,  concludes,  Command - 
catio  caufa  morbific ce^  ejufque  ad  cerebrum  tranf- 
mifiio  in  multorum  ore  efl ,  plerifque  de  viis  & 
ratione  qua  illuc  tranfportetur ,  non  itfque  adeo 
folliciiis , 

This  whole  chapter  of  Wepfer  s  is  a  true 
anatomical  explication  of  what  we  are  upon, 
and  confirms  greatly,  that  there  is  fcarcely  a 
part  of  the  body  whence  an  univerfal  difturb- 
ance  may  not  arife ;  and  practical  authors 
abound  with  examples,  tho’  often  not  fuffici- 
ently  attended  to  whilft  the  head  is  the  part 
only  regarded  in  the  cure,  and  renders  the  cure 

very 
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very  uncertain  :  whereas  we  find  a  well- 
placed  blifter,  bandage,  or  incifion,  to  com- 
pofe  the  greateft  difturbances.  The  truth  is, 
that  often  the  greateft  feverity  of  the  fcene, 
does  not  appear  at  the  feat  of  the  caufe,  but 
in  fome  neighbouring  part  more  fufceptible 
of  diforder  ;  as  it  is  often  in  the  gravel, 
where  the  ftomach  and  inteftines  feem  moft 
to  be  affeded,  and  often  carry  the  inveftiga- 
tor’s  attention  from  the  true  caufe.  I  was 
called  to  an  old  Gentleman  fubjed  to  colicks 
for  thirty  years,  but  who  never  was  fufpeded 
of  the  gravel,  till  I  fatisfied  myfelf  this  was 
the  cafe,  from  fome  lefs  obfervable  fymptoms, 
and  managed  him  accordingly  the  two  laft 
years  of  his  life ;  though  a  violent  fit  at 
length  carried  him  off,  in  an  advanced  age. 
On  opening  him,  for  fatisfadion  to  the  friends, 
we  got  a  ftone  of  4  ounces  in  the  kidney,  worn 
down  to  a  membrane  ;  tho’  no  diforder  had 
ever  appeared  about  the  urinary  paffages.  On 
November  2.  1748,  I  was  called  to  a  perfon 
under  one  of  the  moft  moving  cafes  I  ever 
was  concerned  in  :  A  young  Lady,  in  the 
night-time,  was  wakened  by  a  flight  touch 
of  a  colick  5  but  then  a  tickling  harfti  cough 

took 
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took  place,  which  made  her  force  her  breath¬ 
ing  with  the  moft  violent  concuffion  ;  and 
continued  fa,  till  convulfions  fpread  them- 
felves  over  every  part  of  the  body,  and  in 
turns  affeded  them  all ;  fo  that  there  was 
not  a  finger  or  toe,  but  was  twifted  and  agi¬ 
tated  to  fuch  a  degree,  that  fhe  required  fe- 
veral  people  to  fecure  her  from  deftroying 
herfelf  under  the  force.  During  two  months 
we  were  fure  fhe  had  not  fwallowed  four 
ounces  of  any  thing ;  for  the  moment  it 
touch’d  her  tongue,  fhe  was  convulfed  and 
toffed,  till  fhe  fwooned  away ;  nor  had  fhe 
any  reft  all  that  time,  except  fome  momen¬ 
tary  naps,  fitting  and  fupported  by  her  friends ; 
nor  for  fix  months  more  got  fhe  any  thing 
but  fpoonfuls  of  fome  weak  drink,  and  that 
feldom  without  being  thrown  into  the  fit ; 
till  at  length  fhe  began  to  pafs  great  quanti¬ 
ties  of  gravel  of  the  fofter  chalky  form ; 
few  of  them  any  thing  fmooth  in  the  furface, 
but  look’d  like  the  fragments  of  a  large  fcone 
that  had  been  beat  in  pieces  with  the  ftroke 
of  a  hammer  ;  for  fome  of  it  appeared  like 
coarfe  oat-meal,  though  a  great  deal  of  it 
was  as  big  as  fmall  peafe  ;  and,  together  with 

thefe. 
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thefe,  fhe  paffed  a  kind  of  earthy  clay,  which 
fpread  like  plaifter  on  the  paper  Wherein  it 
was  put.  This  continued  for  fome  weeks, 
and  {he  grew  daily  better,  having  fome  days 
interval,  and-  quite  free  of  the  fits  •  which 
to  me  gave  a  full  view  of  what  had  fo  long 
toflfed  her.  What  was  obfervable  in  her  cafe 
was  the  apparent  changes  the  feat  of  her 
trouble  took  ;  for  fometimes  the  cough  cea- 
fing,  flie  had  only  contractions  in  her  gul¬ 
let,  which  threatened  to  fuffocate  her  ;  and 
when  thefe  urged  feverely,  fhe  would  have 
pointed  with  her  finger  to  her  arm^  fhe 
wanted  to  be  bled,  and,  the  moment  the  lan¬ 
cet  pierced  the  fkirl,  fhe  was  relieved ;  as  we 
had  occafion  to  fee  by  repeated  inflances.  At 
other  times,  it  took  its  feat  at  the  ftomach 
with  the  moft  terrible  pain  at  the  cardia ,  and 
vomiting  ;  which  never  ceafed,  till  the  fevere 
cough  urged  her  again  :  fome  time  after,  it 
feized  her  fide,  fo  that  it  gave  her  the  utmofl 
pain,  and  threatened  fuffocation.  I  applied  a 
blifter ;  and  on  this  it  returned  to  her  throat 
again  ;  nor  left  her  till  the  lancet  was  in 
her  arm.  Now,  what  change  in  the  fpirits 
could  the  putting  the  lancet  in  her  arm  make, 

F  that. 
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that,  in  the  fame  moment,  her  gullet  fhould 
be  relieved  thereby  ?  or  what  change  in  them 
did  the  blifter  on  the  fide  produce  ?  If  it 
fhould  be  demanded,  what  connexion  between 
the  arm  and  the  gullet  ?  I  anfwer,  that,  in 
perfons  with  fuch  moveable  fibres,  when 
they  are  running  together  into  fpafms  at  any 
one  point,  by  twitching  them  in  another,  the 
courfe  comes  that  way,  and  diverts  the  pain 
from  the  other  point :  and  thus  fuch  people 
have  the  moft  quick  and  fudden  fallies  of 
pains,  now  in  one  part,  now  in  another ; 
but  the  gullet  feems  to  be  a  favourite  place, 
where  they  frequently  centre  from  every  cor¬ 
ner.  A  Gentleman  of  my  acquaintance, 
greatly  fubjedd  to  thefe  flying  fpafms,  ufes  to 
have  the  attack  on  the  fauces ,  larynx ,  and 
pharynx ,  fo  feverely,  that  he  alarms  all  about 
him,  with  a  fear  of  being  fuffocated  ;  blood¬ 
ing  generally  broke  the  force  of  it,  but  left 
him  fo  weak,  for  a  very  long  time,  that  he 
Ihunned  it  as  much  as  poflible ;  and  then 
trying  volatiles  of  all  kinds,  the  moment 
they  touched  his  jaws,  his  difeafe  was  worfe. 
After  thefe  obfervations,  I  took  another  me¬ 
thod.  I  kept  him  fitting  in  the  eafiefl:  po- 

fture 
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fture  he  could  chufe,  and  did  not  allow  him 
to  move  hand  or  foot,  or  fo  much  as  his  lip  : 
the  trouble  wrought  down  to  his  feet,  and 
left  him  fooner,  though  it  was  not  lefs  fevere, 
than  what  it  had  been  in  moft  of  his  fits.  I 
gave  orders  conform  to  Van  Swietens  method, 
who  kept  all  the  parts  bandaged,  to  prevent 
thefe  fallies. 

I  am  not  furprifed,  confidering  the  quicknefs 
with  which  thefe  attacks  are  made  upon  one 
place  after  another,  that  fome  ftrange  fallies 
of  the  fpirits  were  fufpecfted  for  it,  by  Willis 
and  Sydenham ,  and  moft  of  the  Phyficians  of 
this  age j  though  I  think  it  is  more  natural  to 
fufpedt,  with  Tulpius,  and  many  others,  that 
certain  vapours  made  the  fhock  5  efpecially 
when  the  progrefs  was  from  below  upwards, 
as  often  happens.  But,  when  the  conne¬ 
xion  and  difpofition  of  the  fibres  are  confi- 
dered,  and  how  eafily  they  are  irritated  in 
fome  cafes,  an  attention  to  thofe  feems  to 
give  much  greater  fatisfadlion  on  the  head. 
And  thus  in  my  gravelifh  patient,  who  was 
of  a  delicate  make,  it  will  be  eafily  allowed 
that  fuch  a  colle&ion  in  her  kidneys  was  a 
terrible  Jlimulus  in  fuch  a  tun'd  machine ; 

though 
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though  file  had  not  time  or  thought  left  her 
to  attend  to  the  progrefs  her  trouble  made ; 
her  fenfes  being  quite  fuppreflfed  in  the  cata- 
flrophe.  But  in  other  cafes,  where  the  per- 
fons  are  not  fo  quickly  {truck,  they  obferve 
the  progrefs  diftindtly  $  as  Van  Swieten  de- 
fcribes,  in  §  234.  aphor .  in  a  cafe  he  faw,  and 
has  often  occurred,  as  we  formerly  obferved  ; 
two  of  which  I  myfelf  witnefied :  In  digito  ma - 
jori ,  fays  he,  pedis  fentitur  titHlaiio  qua  dam  y 
ac  fi  formica  reperent  per  partem  ,  afcendit 
ille  motus  per  crus ,  fcemury  abdomen ,  ad  pra- 
cordia  ufque ;  tunc  mox  cadit  convulfus  toto  cor - 
pore .  And  to  confirm  the  courfe  is  this  way, 
he  obferves,  with  thofe  we  formerly  cited, 
that  the  progrefs  is  Hopped  by  ligatures. 
Can  any  examples  prove  more  clearly  that  the 
brain  or  nerves  are  no  way  here  concerned? 
That  convulfions  arife  likewife  from  the  brain, 
I  am  fully  fatisfied:  but  then  I  am  no  lefs, 
that  it  is  after  the  fame  manner  that  they  arife 
from  thefe  lower  parts.  The  fibres,  which  are 
greatly  on  the  ftretch  here,  as  we  have  de- 
fcribed  them  in  the  former  chapter,  allow  to 
he  eafily  touched,  and  muft  greatly  propagate 
-  their 
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their  vibrations;  which  Baglivi  has  confirm¬ 
ed  by  experiments,  de  fibra  motrice ,  chap.  v. 
Si  dura  mater  a  dextra  pungeretur  in  omnibus 
fere  parti  bus ,  convulfvi  mot  us  excitabantury 
in  ea  prcecipue  vehement  if ime  in  qua  ipfa  pun - 
gebatur ;  fc  etiam  fi  pungeretur  a  leva :  gene - 
raliter  tamen  labefaBo*  poft  meningis  punBu- 
ram  tonoy  confufio  incredibilis  in  partibus  om¬ 
nibus  infer nisy  tarn  fentientibus  quam  fc  mo¬ 
ver  ti bus  nafcebatury  primo  quidem  in  capite , 
deinde  in  reliquis.  And  thence,  a  little  after 
he  concludes ;  hide  de?mim  convulfonesy  quce  in 
hominibus  graviter  capite  vulneratis  excitantury 
in  corporis  partibus  quce  direBe  vulneri  refpon - 
dent :  fo  that  the  convulfions,  from  irrita- 

V  I  v 

tion  at  the  brain,  follow  the  courfe  of  the 
membranes  from  the  part  affected;  where¬ 
as  in  palfies,  arifing  from  contufions  in  the 
brain,  the  paralytic  parts  are  on  the  other 
fide,  from  the  contufion  or  fradhire ;  as  in¬ 
numerable  inftances  fhew ;  which  is  owing 
to  the  nerves  eroding  the  brain,  in  order  to 
make  their  exit  in  an  eafier  and  ftraighter 
courfe.  The  palfy,  then,  deprives  the  parts 
of  their  nourifhment,  by  the  injury  done  the 
nerves.  But  convulfions  are  immediately  rai- 
I#  '•  "  "  .  fed 
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fed  from  irritation  of  the  membranous  fibres 
upon  the  ft  retch;  and  as  at  one  time  fome 
fibres  may  be  more  on  the  ftretch  than  others, 
fo  a  JUmulns ,  at  different  times,  muff  fhew 
its  force  in  different  courfes  ;  and  thus  it  is, 
the  calculus  in  the  kidney,  ureter ,  or  bladder, 
does  not  make  the  pain  fpread  always  after 
the  fame  manner,  but  according  as  the  fibres 
are  difpofed  at  the  time ;  as  the  fiddle,  which 
played  on,  only  moves  the  one  tuned  unifon 
with  it,  though  many  others  are  equally  ex- 
pofed  to  its  influences. 

There  is  nothing  more  frequent,  among 
our  practical  obfervations,  than  cafes  where 
contufions  of  the  head  produce  vomiting, 
and  again,  where  diforders  of  the  ftomach 
produce  diforders  of  the  head.  This  I  know 
is  ordinarily  accounted  for  from  fome  corre- 
fpondence  amongft  the  nerves  going  to  the 
ftomach,  and  thofe  refle&ed  to  the  dura  ma¬ 
ter.  But  how  much  more  rationally  it  is  ac¬ 
counted  for  upon  my  principles,  feems  pret¬ 
ty  manifeft.  That  there  is  a  conftant  courfe 
of  fibres  from  the  ftomach  up  the  gullet,  and 
over  all  the  fauces ,  membrana  cellulofa  arifing 
thence,  and  fpreading  to  the  mufcles  of  the 
,  face^ 
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face,  fockets  of  the  eyes,  and  dura  mater  as 
well  as  to  the  pericranium  externally,  is  un- 
contefted ;  nor  are  any  parts  more  upon  the 
ftretch  than  the  dura  mater  and  its  proceffes : 
fo  that  we  cannot  be  furprifed  to  find  that 
the  firft  motions  to  vomit  are  accompanied 
with  a  remarkable  vertiginous  confufion, 
while  the  medicine  has  been  but  a  fhort  time 
in  the  ftomach.  Many  who  are  more  eafily 
affedted  in  the  ftomach,  have  this  confufion 
from  weaker  warm  drinks,  as  tea,  efpecially 
with  honey,  which  is  very  apt  to  fret  the 
ftomach  and  inteftines ;  as  I  found  in  a  vale¬ 
tudinary  Gentleman,  who,  going  into  his 
chaife,  after  a  breakfaft  of  fuch  things,  turn¬ 
ed  very  uneafy  in  it,  from  the  vertigo .  I  be¬ 
ing  called,  .and  inquiring  into  his  breakfaft, 
eafily  accounted  for  the  diforder,  and  fecured 
him  againft  a  return,  by  changing  his  tea  for 
coffee  without  honey..  Some  people  are  the 
fame  way  affedted  from  bile  in  their  ftomach, 
or  even  an  empty  ftomach,  when  their  fibres 
are  very  bare  and  expofed :  and  hence  the 
charm  Hoffman  makes  ufe  of  for  fuch  as  are 
fubjedt  to  it,  of  eating  a  little  bread  and  butter 
before  they  rife  in  the  morning,  which  I  have 

known 
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known  ufed  to  good  purpofe.  But  the  ftrcing^ 
er  collections  of  bile  are  fometimes  able  to 
produce  epileptic  fits  >  of  this,  in  my  difier- 
tations,  I  gave  an  inftance,  where  the  fit  was 
preceded  by  an  obfervable  vertigo ;  though  at 
that  time  I  imagined  the  bile  immediately  af¬ 
fected  the  nerves  themfelves;  but  the  naufe- 
oufnefs  fpreading  through  the  gullet  to  the 
jaws,  difcovers  fully  the  progrefs,  as  the  re¬ 
medy  fhews  the  feat  of  the  Jiimulus  ;  contu- 
fions  and  lacerations  of  the  pericranium  and 
dura  mater ,  fpread  their  diforders  again  to 
the  ftomach,  which  fettle  upon  fomenting 
the  parts  irritated,  as  we  find  in  ouf  daily 
practice :  and  of  which  Wepfer  has  given  in- 
ftances  amongft  the  practical  obfervations  ; 
and  Ruyfch  in  his  anatomical  obfervations,  N° 
60.  So  that  thus  weakening  the  tenfenefs  of 
the  affected  fibres,  the  irritation  makes  no 
progrefs :  for,  as  there  are  no  membranes 
more  bent  and  firm  in  the  body,  than  the  pe¬ 
ricranium  and  dura  mater ,  with  its  proceffes; 
fo  their  irritation  muft  propagate  diforder  to 
the  greateft  diftances ;  and  fince  the  organs 
of  feeing,  and  hearing,  ly  fo  much  expofed 
to  their  action,  no  wonder  that  from  it  we 

have 
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have  fuch  confufions  in  both  thefe  fenfes;  as 
likeways  in  the  courfe  of  the  blood  under  all 
their  ailments  ;  fince  both  the  veifels  which 
bring  in  the  blood,  and  carry  it  out,  are  quite 
involved  with  thefe  membranes.  And  hence 
all  the  moft  frightful  appearances,  and  death 
itfelf,  fo  commonly  attending  the  diforderS 
of  the  head:  whereas  we  find  that  the  fub- 
ftance  of  the  brain  itfelf  is  taken  out  in  fpoon- 
fuls  with  Jittle  or  no  feeling,  as  we  might  ex-* 
peft  from  its  want  of  elafticity  and  confift- 
ence. 

We  fee,  then,  by  the  moft  manifeft  exam¬ 
ples,  what  fits  the  mufcles,  and  mufcular 
parts,  to  be  wrought  upon  by  flimuliy  and 
how  various  thefe  are  in  their  nature  and  ef¬ 
fects  ;  all  which  attended  to,  eafily  account 
for  thefe  connexions  and  fympathies  we  fed 
amongft  different  parts  in  their  fufferings  $ 
whereas  the  reafoning  upon  this  head,  from 
the  nerves,  is  both  unintelligible  and  arbitra¬ 
ry  as  there  are  few  nerves  in  the  body,  but 
what  you  may  find  have  fome  alliance  or  other 
with  fome  other  nerve.  But  more  of  this  in 
treating  of  the  brain  $  and,  as  to  fome  other 
of  the  more  diftant  fympathies,  we  fhall  fee 
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one  confiderable  rife  of  them  from  the  mind 
in  the  next  chapter. 

I  fhall  end  this,  with  obferving,  that  the 
date  of  the  mufcles  which  fit  them  for  adion, 
and  their  manner  of  ading,  feems  to  have 
been  obvious  to  mod  of  the  more  attentive 
expofitors  of  the  animal  ceconomy.  As  to 
Mr.  Winflow ,  who,  in  46th  article  of  fed:.  3. 
gives  the  following  phenomena  accompanying 
the  adion  of  the  mufcles  :  the  flefhy  portion 
of  the  mufcle  then  appears  harder  and  more 
fwelled,  and  the  more  fo,  the  more  they  con¬ 
tinue  in  adion  5  nay,  it  increafes  by  merely 
adding  to  the  weight  or  refiftance  of  the  part  * 
moved  ;  and  the  motion  may  be  increafed, 
diminifhed,  accelerated,  retarded  or  flopped, 
and  may  be  made  to  ceafe  in  an  inftant,  and 
be  produced  again  as  quickly;  and,  during 
the  contradion,  the  fibres  are  obferved  plain¬ 
ly  knit,  and  furled  up  zigzac-ways,  as  all 
painters  draw  mufcles  in  adion.  This,  I 
think,  fhould  have  led  him  to  fee  plainly 
what  the  adion  of  the  mufcles  was ;  a  more 
compad  knitting  together  of  the  longitudinal 
chain  of  particles,  in  each  fibre,  of  which  the 
mufcles  confift,  which  fwells  it  in  the  middle, 

,  and 
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and  hardens  it  at  the  fame  time  :  but  the 
quicknefs  with  which  this  was  done  con¬ 
founded  him,  and  he  could  find  no  agent  in 
the  body  fufficient  for  it ;  yet  we  fee  a  fimple 
Jiimulus  affedts  all ;  and,  as  we  faid,  even 
out  of  the  body,  the  applying  it  to  any  one 
fibre,  makes  the  whole  mufcle  knit  at  once, 
and  furl  up  ;  what  more  quick  ?  what  more 
efficacious  ?  And  therefore  it  is  manifefl:, 
the  make  of  the  mufcle  is  contrived  fo  as  to 
be  wrought  upon  in  the  eafieft  and  molt 
fimple  manner.  Allow  then  the  mind  to  a£t 
in  this  fimple  way  as  a  fimulus  ;  and  we  find 
that  no  new  difpofition  in  the  mufcle  itfelf  is 
requifite  :  by  its  native  make,  it  is  pliant  to 
fuch  an  agent,  which  is  all  the  Anatomift 
and  Phyfiologift  have  to  obferve.  And  to 
this  reafoning  nothing  adds  more  ftrength, 
than  that  we  find  the  increafe  of  the  weight 
increafec  the  contraction.  This  is  a  plain  in¬ 
creafe  to  the  fimulus  ;  for  we  perceive  in  a  li¬ 
ving  animal,  that  the  weight  irritates  more 
and  more  the  mufcle  or  mufcles  fupporting  it, 
the  more  it  is  increased.  But  as  this  will  be 
the  better  apprehended,  after  we  have  confi- 
dered  the  part  the  mind  aCts,  we  fhall  not 

infifi; 


j>2  Of  Mufcular  Motion . 

inlift  on  it  longer  here.  Eut  I  Hiall  conclude 
this  chapter,  with  obferving,  that  nothing  il- 
luftrates  this  doctrine  more,  than  what  Win- 
flow  has  obferved  in  the  laft  pages  of  his  trea- 
tife  on  the  mufcles,  and  Dr.  Crawfurd  in  the 
laft  volume  of  Medical  EJfays  ;  where  they 
lhew,That  a  juft  regard  to  the  mufcles  em¬ 
ployed  in  all  the  different  motions  of  the  bo¬ 
dy,  is  neceffary  in  order  to  inveftigate,  not 
only  the  feat,  but  the  nature  of  the  pain  un¬ 
der  difeafes ;  mufcles  often  having  pains  very 
different  from  what  is  purely  vafcular,  under 
their  tonic  motion,  or  when  in  a  contracted 

1  • 

ftate.  Thus,  thefe  who  fix  the  fcapular  if 
pverftretched  and  broke  by  a  bruife,  or  any 
other  caufe,  cannot  allow  the  action  of  pro¬ 
nation  or  fupination ;  for  to  do  this,  the 
bruifed  mufcles  ftrain  to  put  themfelves  in 
action,  and  fix  the  fcapula ,  and  thereby 
quicken  the  pain  ;  which  the  ignorant  Ana^ 
tomift  is  apt  to  imagine  flows  fome  how  from 
the  atm,  whqfe  action  produces  it ;  where¬ 
upon,  as  Winflow  obferves,  fome  recourfe  is 
made  to  indeterminate  ideas  of  fome  commu¬ 
nication  between  the  nerves  and  veffels  of  the 
fore  arm3  and  of  the  fhoulder  ;  which  would 

make 
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make  them  fufpedt  obftrudtions  in  the  veflels, 
or  irritation  or  {train  in  the  nerves,  &c.  and, 
on  this  foundation,  would  order  the  applica¬ 
tion  of  remedies  to  the  parts  anfwering  to 
thofe  veflels  and  nerves ;  and  after  a  great 
time  employed  in  the  cure,  the  difeafe  muft 
cure  of  itfelf,  or  perhaps  increafe  and  occa- 
fion  diforders  of  a  worfe  nature,  if  not  death 
itfelf.  Thus  concluded  Mr.  Winfiow  againft 
thofe  who  went  in  fearch  of  obfcure  caufes, 
when  the  knowledge  of  the  co-operation  of 
the  mufcles  would  have  been  a  right  director 
to  them  in  their  practice.  I  had  a  cafe  which 
confirms  greatly  what  Mr.  Winfow  obferves : 
A  young  woman,  much  fubjedl  to  the  cardial - 
gia,  was  feized  with  rheumatic  pains,  under 
which  the  right  fhoulder  was  affe&ed  ;  the 
cardia  fuffered  fo  much  at  the  fame  time,  that 
{he  could  not  fwallow  down  the  lead:  drop  of 
any  thing,  without  hazard  of  fuffocation  j 
and  the  moment  it  reached  the  cardia ,  {lie 
cried  out,  to  hold  her  fhoulder-blade,  which 
then  had  the  mo  ft  acute  pain,  and,  by 
getting  it  kept  firm,  fhe  fwallowed  with 
greater  eafe.  What  is  the  connexion  between 
|he  cardia  and  right  flioulder  ?  None  at  all. 

But, 
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But,  upon  fhrinking  up  the  fhoulders,  under 
the  pain  of  the  cardia ,  as  we  do  in  moft  of 
the  quicker  pains,  the  right  affedted  at  this 
tirpe  fuffered  greatly,  and  was  made  fecure 
againft  the  pain,  by  being  kept  firm.  But  as 
the  mind  was  an  agent  here,  fuch  inftances 
come  more  particularly  to  be  confidered  in 
the  following  chapter* 


CHAP.  IV* 

Of  the  part  the  mind  adls  in  moving  the  mufcles ? 

HOwever  obfcure  it  is  in  what  manner 
the  mind  exerts  her  faculties,  and 
wherein  her  being  fubfifts,  and  in  what  fhape 
fhe  occupies  and  is  confined  to  any  certain 
fpace ;  yet,  as  long  as  we  allow  thought  to 
be  that  wherein  her  power  and  ftrength  con- 
fift,  and  whereby  fhe  difcovers  herfelf,  we 
cannot  be  at  a  lofs  to  judge  when  fhe  inter- 
pofes  in  any  adtion. 

And,  if  we  allow  contrivance  to  be  the 
refult  of  thought,  we  cannot  well  refufe  that 
all  complex  machinery,  where  the  different 
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parts  confpire  to  produce,  by  their  conjunct 
operation,  fome  common  effedts,  is  moft  cer¬ 
tainly  the  product  of  a  mind ;  and  that  the 
inftruments  employed  to  finifh  it,  when  ne- 
ceflary,  are  all  under  her  direction.  But  in 
what  manner  our  mind  makes  the  machi¬ 
nery,  reared  up  by  another  mind,  exert  it- 
felf,  according  to  the  powers  lodged  in  her, 
is  what  we  have  no  comprehenfion  of,  even 
at  the  time  we  make  her  exert  thefe  powers. 

It  is  not  to  be  expected  then,  in  our  pre- 
fent  undertaking,  that  we  concern  ourfelves 
with  thofe  queftions,  which,  by  all  the  more 
fober  writers  on  the  animal  ceconomy,  have 
been  fhunned.  What  we  propofe  chiefly  to 
confider,  are  the  conditions  which  make  the 
body  anfwer  the  commands  of  the  mind  moll: 
eafily ;  and  again,  the  circumftances  which 
feem  moft  to  add  to  the  power  of  the  mind 
in  commanding  it. 

For  finding  thefe  out,  little  more  is  ne~ 
ceflfary  than  to  give  fuch  attention  to  the  ftate 
of  the  mufcles,  in  their  adtion  and  prepara¬ 
tion  for  it,  as  to  view  what  real  change  they 
undergo  at  that  time. 

And 

..  v  .  -  ■  1 
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And  thus,  when  confidering  th t  fphinBerx 
in  their  contracted  ftate,  and  examining 
them,  by  thrufting  our  finger  into  their  ca¬ 
vity,  we  find,  by  the  refinance  they  make^ 
that  they  are  not  then  relaxed,  as  Borellus 
argues,  but  in  a  ftate  wherein  they  are  cor¬ 
rugated,  and  haVe  their  parts  knit  together  ; 
which  is  moft  different  from  relaxation,  and 
what  is  juftly  oppofed  to  the  ftretched  ftatey 
to  which  thofe  of  B  or  el /us1  $  opinion  would 
oppofe  the  relaxation,  though  this  never  takes 
place  except  in  a  difeafed  ftate; 

And  from  this  it  appears,  how  unjuftly 
the  mufcles  are  reckoned  to  be  inflated  when 
protuberant  upon  the  corrugation;  This  is 
no  more  than  an  accumulation  of  the  parts 
that  were  carried  diffufively  afunder  when 
ftretched ;  and  therefore,  to  prevent  miftakes, 
fhould  be  called  a  redudtion  of  them,  in  op- 
pofition  to  their  former  ftate.* 

We  have  a  moft  evident  example  of  this 
in  the  uterus ,  which  dilates  to  a  prodigious 
extent  under  pregnancy ;  and  then,  when 
free,  reduceth  itfelf  to  its  former  compadt- 
nefs,  in  which  it  is  hard  and  firm.  To  fup- 
pofe  this  reduction  done  by  an  inflation  of  its 

fibres 
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iibres  from  an  accefiion  of  fome  fluid,  when 
diminifhed  fo  far,  when  fo  firm  and  compact* 
would  be  equally  abfurd,  as  to  fuppofe  it  re-1 
laxed,  contrary  to  all  our  fenfes. 

Nay*  there  are  no  mufcular  parts,  if  left 
long  in  the  contracted  ftate,  without  being 
fometimes  ftretched,  but  acquire  fuch  a  firm- 
nefs,  that  they  allow  not  to  be  eafily  ftretch-^ 
ed  again  ;  or,  if  you  force  them  to  it,  they 
fuffer  the  greateft  pain  in  the  operation ;  and 
thus  the  flexors  of  the  limbs,  left  long  in  a 
contracted  ftate,  as  they  are  always  when 
folded,  acquire  a  great  .rigidity,  and  muft  be 
gradually  lengthened  out  again,  by  proper4 
means ;  which  thews  how  far  the  mufcles 
are  from  being  relaxed  in  their  contracted 
ftate. 

And  thus  it  is  that  parts  daily  ufed  are  ea¬ 
fily  moved,  and  more  pliable  to  the  caufes 
which  affeCt  them,  than  parts  feldoiti  employ¬ 
ed  ;  and  therefore  it  is,  that  every  tradefman 
has  certain  mufcles  he  employs,  with  eafe,  in 
his  own  bufinefs,  while  he  finds  a  tirefome 
pain  in  attempting  the  work  of  another, 
which  requires  the  application  of  other  mu¬ 
fcles.  As  we  faid  in  our  firft  chapter,  then, 

H  the 
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the  contraction  is  the  native  courfe  the  mufcu« 
lar  parts  run  into,  while  the  hr  etching  or  dila¬ 
tation  is  never  obtained  in  a  found  body,  ex¬ 
cept  by  force  ;  in  the  fphinBers  wanting  an- 
tagonifts,  by  forcing  fome  body,  different 
from  the  mufcle  itfelf,  into  its  cavity,  and, 
in  the  other  mufcles,  by  the  help  of  antago- 
nifts. 

And  thus,  as  moft  of  the  mufcles  afe  de- 
figned  for  inftruments  to  move  the  different 
parts  of  the  body  we  employ  in  the  affairs  of 
life,  there  are  about  500  of  them  which 
have  antagonifts,  that  is,  which  can  be  em¬ 
ployed  mutually  in  ftretching  their  fellows  5 
and  only  a  few  of  the  fphintfer-kind  left  with¬ 
out  fuch  helps :  nor,  in  the  affairs  of  life,  do 
they  need  them,  fince  fuch  of  them  as  have 
no  antagonift,  can  do  no  fervice,  except  when 
contracted,  or,  when  they  have  fome  fluid 
perpetually  at  hand  which  ferves,  as  an  anta- 
gonift,  to  dilate  them,  when  their  dilatation 
is  neceffary,  as  in  the  cafe  of  the  heart. 

This  view  of  the  mufcles,  makes  a  plain 
difcovery  what  fltuation  they  muff  be  in  be¬ 
fore  they  are  employed  in  any  aCtion  ;  they 
muff,  more  or  lefs,  be  put  on  the  ftretch, 

which? 
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which,  in  every  cafe,  is  done  as  mechani¬ 
cally  as  we  bend  the  bow,  by  means  of  the 
cord,  before  we  make  it  exert  any  force. 

Nevertheless  the  mind,  the  great  agent 
which  employs  the  mufcles,  has  no  notion 
of  the  fituation  of  the  mufcles  when  fhe  em¬ 
ploys  them,  nor  has  fhe  any  concern  about 
them.  It  is  the  action  they  perform  which 
flie  propofes  ;  and  the  fmalleft  degree  of  an 
inclination  for  it,  the  leaft  adt  of  the  will, 
makes  it  effectual.  Thus,  when  the  arm  is 
folded,  and,  in  that  cafe,  we  would  lift  up 
a  weight,  the  firft  thing  we  do  is  to  ftretch 
out  the  arm,  which  is  done  by  the  extenfors, 
and  thereby  the  flexors  are  ftretched,  which 
are  to  raife  up  and  fupport  the  weight ;  and 
this  the  Peafant  does  as  certainly  and  expedi- 
tioufly  as  the  moft  expert  Anatomifl.  The 
mind,  then,  regards  not  the  inftruments  fine 
employs  5  inftrudt  her  in  the  adtion  fhe  is  to 
do,  and  fhe,  by  aflenting  to  it,  and  propor 
fmg  to  do  it  with  herfelf,  accomplifhes  the 
fame,  if  within  the  power  of  the  mufcles 
to  accomplifh,  without  any  knowledge  of  the 
mufcles  flie  employe 

-And 
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And  thus,  if  any  difpofition  in  the  fto- 
mach,  or  the  touch  of  the  lips  of  a  child, 
gives  fuch  an  inclination  to  fuck,  as  to  make  it 
defire  the  action,  it  can  be  no  more  ftrange 
to  find  it  fo  readily  and  neatly  exercifing  that 
adtion,  than  to  find  it  fometime  after  purfu- 
ing,  with  its  eyes,  a  moving  light  it  has  a 
fatisfadtion  in  looking  at.  In  both  cafes,  the 
fimple  volition  gives  it  the  command  of  all 
the  mufcles  neceffary  to  the  adtion. 

And  the  fame  way  it  is,  that,  in  perform¬ 
ing  a  multitude  of  the  moft  different  adtions 
in  courfe,  to  do  it  regularly,  we  want  only 
to  have  the  courfe  made  familiar  to  our  ima¬ 
gination,  or  to  have  fome  prompter  to  diredt 
us  in  it,  and  then  we  go  through  it  as  expe- 
ditioufly  as  our  imagination  can  follow  it. 

Thus  we  reckon,  that  the  addrefs  we  ac¬ 
quire  in  walking,  dancing,  fencing,  wri¬ 
ting,  &c.  is  more  the  improvement  of  the 
mind  than  body  :  by  our  leffons  in  thefe  arts, 
we  fix  ideas  in  our  minds  of  the  poftures  ne- 
ceffary  in  every  part  of  the  performance  -y 
^nd  as  we  become  more  ready  and  exadt  in 
conceiving  thefe,  we  perform  them  the  more 
pxpeditioufly  and  neatly.  If  we  fuppofe  all 
(he  parts  then  equally  pliable,  as  a  little  ufe 

makes 
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makes  them,  we  perform  the  moft  complex 
motions,  where  the  greateft  variety  of  mu- 
fcles  are  employed,  with  the  fame  expedition 
we  do  the  more  Ample,  when  the  ideas  of 
the  adtion  are  equally  Ample  :  thus  we  turn 
about  a  wheel,  as  eafily  as  we  move  our  Anger 
backwards  and  forwards ;  and  make  the  An¬ 
gers  in  both  hands  move  towards  or  from 
the  thumbs,  all  at  once,  moft  eaAly,  while 
we  And  diAiculty  to  move  them  one  way  in 
one  hand,  and  the  oppoAte  way  in  the  other, 
not  from  any  diAiculty  in  the  mufcles,  which 
move  equally  eafy  to  both  Ades,  but  from  the 
diverAty  in  the  thought,  which  requires  a 
much  greater  attention.  After  the  fame 
manner,  in  viewing  any  objedt  placed  aAde, 
the  two  eyes  are  turned  by  very  different 
mufcles  ;  yet  it  is  done  with  the  greateft  ex¬ 
pedition,  becaufe  we  propofe  one  uniform 
adHon  to  view  one  objedt :  but  if  we  fhould 
place  a  like  objedt  on  the  other  Ade,  and 
would  try  to  turn  an  eye  to  each  at  the  fame 
time,  we  would  And  great  diAiculty  in  it, 
not  from  any  oppoAtion  in  the  mufcles  em¬ 
ployed,  which  move  alike  eaAly  to  both  Ades, 
but  from  the  attention  requiAte  to  regard  two 
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objects,  in  fuch  a  fituation,  equally  at  once  : 
and  thus  beggars,  among  whom  different 
pieces  of  money  are  thrown,  do  not  run  fo 
expeditioufly,  as  they  would  do  to  one  piece 
only,  from  their  attention  being  divided.  What 
intricate  and  various  fucceffions  find  we  in 
the  action  of  the  mufcles,  and  how  many  aft 
at  once,  when  led  by  mufic ;  which  points 
out  to  each  its  particular  part,  and  leads  them 
uniformly  on  in  the  fame  courfe.  The  book 
lying  open,  has  marks  chalking  put  the  road 
diftinftly,  and  the  mind,  copying  from  it,  dir 
refts  the  fingers,  in  the  moft  various  courfes, 
along  the  keys  of  the  harpficord  ;  the  head 
and  legs  join  in  concert ;  the  aftive  eyes 
make  the  firft  movement,  and  the  ears  -  are 
always  attentive,  examining  every  ftep,  fqr 
which  their  mufcles  are  ever  aftive  :  thus  alr 
moft  the  whole  mufcles  of  the  body  play,  as  it 
were,  at  the  fame  time;  efpecially  if  the  player 
adds  finging  to  the  fpinet  ;  which  he  has  no 
difficulty  to  do,  and  that  without  any  oppofi- 
tion  from  interfering  mufcles  :  all  is  lead  by 
the  fame  thread,  one  eftabliihed  tune,  which 
is  equally  the  direftor,  whether  marked  be¬ 
fore  the  player,  or  fixed  in  his  memory. 

f.  .  '  We 
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We  fee,  then,  what  a  variety  of  mufcles, 
placed  at  the  greateft  diftances,  concur  in 
the  fame  action  5  ana  that  they  are  never  re¬ 
fractory  in  any  aCtion,  when  the  mind  is  dif- 
tinCt  and  pofitive  in  her  commands  :  and  thus 
the  country-dances  are  carried  on,  by  the  di¬ 
rection  of  mufic,  with  the  greateft  harmony. 
But,  confufe  the  fancy,  by  making  it  follow 
fome  auk  ward  irregular  courfe,  without  a  di¬ 
rector,  and  we  will  be  at  a  lofs  as  to  what  we 
are  about,  and  as  to  the  mufcles  we  are  to  em¬ 
ploy,  and  bungle,  in  the  performance,  like 
frighted  Tailors  in  a  ftorm,  flying  from  rope  to 
rope  to  little  purpofe  :  thus  we  find  whence 
the  expedition  arifes,  in  moving  the  mufcles, 
and  in  accelerating  or  retarding  their  motion. 
Nor  is  there  a  mufcle  in  the  body  employed 
to  keep  the  equilibrium,  but  what  the  mind 
is  direCtly  prefent  with  ;  for  the  weight  of 
the  parts  they  fupport  hanging  upon  them, 
when  the  natural  balance  in  any  inftance  hap¬ 
pens  not  to  be  preferved,  gives  the  mind  a 
fenfation  that  lets  her  know  her  duty  in  the 
cafe  ;  and  thereby  fhe  is  directed  how  far 
to  reduce  the  mufcles,  to  wit,  till  fhe  finds 
no  weight,  And  as  the  parts,  when  poifed, 

rive 
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give  the  mufcles  the  leaft  ft  refs  to  retain  them 
in  their  place ;  hence  in  general  the  mufcles 
bring  them  as  much  as  poffible  to  this  :  but 
as  there  are  many  parts,  which,  in  their  na¬ 
tural  fituation  in  the  body,  are  not  equally 
poifed  by  their  own  weight,  fuch  as  the  head, 
as  it  is  fet  on  the  firft  of  the  vertebra  ;  there¬ 
fore  there  is  an  allowance  made  for  this  in  the 
mufcles  :  thus,  for  moving  the  head,  the  e- 
reBor  mufcles  are  made  vaftly  ftronger  than 
thofe  which  bring  the  head  forward,  and  by 
that  means  keep  the  head  ftraight,  without 
great  uneafinefs  :  but  when  the  mind  is  in¬ 
attentive,  as  under  drowfmefs,  the  head  falls 
forward  by  its  own  weight  ;  and  thus  fhews 
to  us,  that  when  kept  ftraight,  it  is  by  the 
mind’s  prefence,  and  actually  keeping  the 
ereBor  mufcles  contracted  by  its  Fiat ,  as  it 
muft  do  moft  of  the  mufcles  of  the  lpine  and 
inferior  limbs  when  we  are  ftanding :  fo  that 
then  the  mind  actually  attends  and  plies  a 
great  variety  of  mufcles,  and  is  led  to  it  by  a 
greater  or  lefier  fenfation  of  pain,  which  is 
the  conductor  to  the  mind  in  this  cafe,  and 
fixes  her  attention  to  the  place  where  (he  is  to 
aCt,  though  in  very  different  corners  5  which 

fhe 
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flie  would  not  do  fo  readily,  if  £he  had  been. 
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to  projedl  where  to  apply  the  inflruments, 
without  a  monitor,  as  well  as  to  execute; 
both  which  fhe  muft  do,  when  fhe  would  at¬ 
tend  to  two  different  objects  at  a  diftance  from 
the  body  by  two  diftindt  organs ;  which 
would  require  a  management  to  be  got  only 
by  attention  and-  practice ;  as  fome  people 
write,  and  didtate  to  a  writer,  &nd  converfe, 
at  one  and  the  fame  time ;  which  requires 
practice  and  ftrength  of  mind. 

And  as  the  mind  is  engaged  to  apply  her- 
felf,  by  the  uneafy  fenfation,  where-ever  it  ob¬ 
tains  ;  fo,  according  to  the  degree  of  that 
uneafinefs,  fhe  exerts  herfelf  more  or  lefs  vi- 
goroufly ;  as  is  obfervable  in  a  woman  in  la¬ 
bour,  whofe  expelling  mufcles  adt  with  more 
or  lefs  vigour,  according  to  her  degree  of 
pain  ;  a  tenefmus ,  or  a  fuppofitary,  can  pro¬ 
cure  a  difcharge,  which  we  cannot  of  our- 
felves  produce  ;  a  touch  of  the  fpur  or  whip 
makes  the  horfe  walk  firmly,  who  is  apt 
to  ftumble ;  and,  in  lifting  a  weight,  we 
make  the  mufcles  exert  more  force  than 
they  can  do  under  a  lefs  fenfation  of  uneafi¬ 
nefs  :  and  thus  people  are  often  reckoned  to 

I  adt 
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adt  above  their  ftrength,  and  in  fadt  have 
been  found  in  the  effort  to  do  violence  to  the 
mufcles,  by  the  irritated  mind,  and  occafion- 
ed  inflammations,  ftrains,  &c.  Dr.  Mead ,  in 
his  accurate  treatife  on  the  poifon  of  the 
mad-dog,  tells  us,  he  faw  a  cafe  of  a  mad¬ 
man,  who,  by  one  effort,  broke  at  once  all 
the  cords  he  was  bound  with,  and  immedi¬ 
ately  died  paralytic,  as  if  all  the  fibres  of  the 
body  had  been  overffrained,  fays  the  Dodtor, 
and  torn  to  pieces.  It  happens  often,  when 
riding,  that,  upon  our  horfe’s  {fumbling,  we 
exert  fuch  a  force  by  our  limbs,  while  we 
cling  to  our  horfe  to  fave  ourfelves,  that  we 
raife  the  moil  uneafy  cramps ;  fo  that,  under 
concern  and  furprize,  we  exert  a  greater  mu¬ 
fcular  force  than  pofiibly  we  can  do  in  cold 
blood.  And  we  read,  in  a  late  tranfadfion 
of  the  Royal  fociety,  of  one  Axford ,  who, 
after  the  lofs  of  the  ufe  of  his  tongue  for  four 
years,  immediately  recovered  it  again,  in 
{training  violently  to  cry  in  a  frightful  dream  \ 
which  procures  credit  to  the  ftory  of  Crcefuss 
dumb  fon  related  by  Herodot .  And  thus  it 
appears,  that  the  mind  when  cool  and  under 
paflion  adts  as  differently  upon  the  mufcles, 
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as  the  different  ftimulus  of  water  only  warmed 
and  an  iron  made  red  hot. 

The  whole  of  our  dodlrine  appears  ma- 
nifeft  in  the  cafe  of  the  uterus ,  which,  as 
we  obferved,  is  a  mufcular  part  which  al¬ 
lows  of  the  greateft  diftenfion,  and  changes 
its  ftate  often  after  puberty.  This  bowel, 
when  not  diftended  to  any  degree,  as  it  is  not 
for  fome  time  after  the  periodical  difcharge, 
is  as  little  affedted  by  cold  or  paffion  as  any 
*in  the  body ;  but  when  the  difcharge  is  at 
hand,  or  not  completed,  in  which  cafe,  its 
veffels,  and  with  them  the  body  of  the  uterus 
itfelf,  are  diftended  to  fome  degree  ;  then  a 
drop  of  cold  water  on  any  part  of  the  body 
or  any  degree  of  furprize,  raifes  the  greateft 
confufion,  and  prevents  or  flops  the  dif¬ 
charge  ;  which  fhews  that  furprize,  or  the  paf- 
fions,  and  a  fimujus ,  adl  the  fame  way  upon 
thefe  parts  under  diftenfion,-  as  we  have  faid 
before  :  this  is  ftill  more  evident  in  child-bed, 
when  the  diftenfion  of  that  bowel  is  greater ; 
for  then  a  much  lefs  fimulus ,  a  much  lefs  fur¬ 
prize,  flops  the  hchidy  and  produces  all  the 
bad  confequences  attending  it. 
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By  which  both  the  analogy  of  the  opera¬ 
tion  of  a  flhnulus ,  and  that  of  the  mind  up¬ 
on  the  mufcular  parts,  appears;  and  likeways 
that  they  aft  the  eafier,  the  more  the  part  is 
diftended  on  which  they  aft,  agreeably  to  Bo - 
relit  s  account :  and,  in  many  cafes,  there  is 
fuch  a  concurrence  of  ftimulus  and  the  mind, 
that  it  is  not  eafy  diftinftly  to  determine  the 
fhare  each  of  them  has  in  the  aftion.  Thus, 
when  we  find  the  pupilla  of  the  eye  contract¬ 
ed,  upon  our  facing  a  greater  light,  we  are  apt 
to  imagine  that  the  ftimulus  of  light,  afting 
immediately  upon  the  circular  fibres  of  the 
eye,  produceth  it ;  whereas,  a  fmall  fkill  in 
optics  may  fatisfy  us,  that  where  the  focus 
forms,  there  the  ftimulus  is  chiefly  felt ;  and 
that  this  fenfation  induceth  the  mind  to  con¬ 
tract  the  more  ftretched  parts  about  the  eye, 
to  exclude  the  offending  caufe.  And  thus 
the  dilated  pupilla  and  eye-lids  are  contracted : 
both  thefe  parts  were  dilated  and  ftretched 
before  the  acceflion  of  the  light,  and  there¬ 
fore  became  obfequious  to  the  mind. 

When  the  anus,  bladder,  or  os  uteri ,  are  ir¬ 
ritated,  if  no  other  part  but  th t  fphinBers  ex¬ 
erted  themfelves,  there  would  never  be  any 
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difcharge  from  fuch  a  caufe  ;  but,  as  the  fii~ 
mulus,  immediately  applied  to  them,  caufes 
a  ftronger  conftridion,  the  mind,  in  oppofi- 
tion  to  it,  reduceth  the  diaphragm,  as  much  as 
poffible,  and  the  mufcles  of  the  abdomen, 
at  the  fame  time  ;  though,  for  ordinary,  they 
ad  alternately,  and  thereby  pufli  open  the 
fphinffers ,  and  fet  off  the  fimulus  by  a  fuperior 
force  :  and  if  any  fimulus  ads  more  violently, 
the  mind,  to  overcome  its  force,  mufters  up 
all  its  ftrength,  and,  with  violent  convulfi- 
pns,  tries  to  get  rid  of  the  enemy.  What 
ftrange  convulfions  are  raifed,  when  a  crumb 
of  bread  or  drop  of  water  falls  into  the  glot¬ 
tis  ?  Not  only  the  diaphragm,  and  other  mu¬ 
fcles  affifting  in  making  a  full  infpiration,  ad 
at  the  inftigation  of  the  mind,  but  immedi¬ 
ately  after  it  a  full  expiration  is  forced  by  her, 
as  now  all  the  mufcles  fubfervient  for  it  are 
on  the  ftretch,  and  thereby  (he  ftudies  to  car¬ 
ry  off  the  fimulus  in  the  greater  current  of  the 
air :  nay,  fhoulders,  arms,  legs,  and  head, 
though  of  little  effed  in  the  nifus ,  join  in 
it,  and  fliew  themfelves  concerned  when  the 
economy  is  in  hazard  of  being  overturned. 


For 
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For  thus  it  is,  that,  in  greater  cafes  of 
danger,  the  mind  herfelf,  being  confufed, 
ads  precipitantly,  and  is  not  confined,  in  her 
operations,  to  what  is  altogether  neceflfary. 
Nay,  in  frights  and  furprizes,  as  when  alarm¬ 
ed  with  a  thunder-clap,  fhe  ads  upon  every 
moveable  part,  and  thereby,  inflead  of  helping 
herfelf,  her  feet  fhake  under  her  body,  and 
cannot  fupport  it ;  and  moft  other  parts  are 
convulfed;  the  heart  palpitates,  and  fhews  that 
the  mind  has  accefs  even  tq  its  hidden  retreat; 
for  there  is  no  moment  wherein  either  the  au¬ 
ricles  or  ventricles  of  the  heart  are  not  in  dia^ 
foie,  and,  confequently,  may  feel  the  effeds  of 
the  mind  when  ading  confufedly  in  the  body* 
under  a  general  confirmation. 

,  ■  The  heart,  then,  like  the  other  parts 
provided  with  antagonifls,  is  greatly  under 
the  influence  of  the  mind  when  diftended ; 
and  that  we  cannot  affed  it,  when  the  mind 
ads  coolly,  can  be  owing  to  nothing  but  its 
being  under  the  perpetual  influences  of  other 
caufes,  (as  fhall  be  fhewn  when  we  treat  of 
the  circulation)  and  by  them  dilated  and  con- 
traded  fo  quickly,  that  the  mind  has  fcarce 
time  deliberately  to  interpofe  ;  though  often. 
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in  other  cafes,  fhe  does  interpofe  fo  infenfibly 
to  herfelf,  that  fhe  refleds  not  that  fhe  has 
done  it.  And  thus,  though  every  man  has 
the  compiling  of  his  own  features,  and  af- 
fumes  a  ce*tain  pofture  to  his  body  ;  yet  afk 
the  mbfl  df  neople,  and  they  will  refufe  they 
ever  had  any  concern  in  it;  nor  does  the  Phi- 
lofopher  know  it,  except  by  a  train  of  obfer- 
vations,  which  compares  and  fets  together : 
He  thus  finds  oit  that  his  demure  thoughtful 
air,  fo  different  iom  the  charlatans ,  was  of 
his  own  acquifition  as  much  as  the  apifh  turn 
of  the  other’s  face  vas  of  his.  Nor  is  it  lefs 
certain,  that  the  ecflsdc  devotee,  the  furious 
rake,  and  intriguing  p>litician,  have  acquired 
their  features,  by  thdr  ways  of  thinking, 
which  always  have  cert^n  mufcles,  in  adive 
form,  attending  them  as  heir  fatellites. 

The  Philofopher’s  eye.  look  moftly  in¬ 
ward  ;  the  devotee’s  look  toheaven  with  con¬ 
cern  ;  the  politician’s  flare  $  others  at  the 
time  he  dwells  with  himfelf,  a^d  therefore  has 
a  great  mixture  in  his  look;  the  rake  has 
always  the  pert  oggle  in  his  countenance;  yet 
none  of  them  have  the  mufcles  in  new  which 
they  exercife  in  their  different  deliberations. 

But 
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But  as  the  fubjedt  of  our  thoughts  is  ei¬ 
ther  fome  metaphyfical  idea  we  fuppofe  ex- 
ifting  within  ourfelves,  or  fome  object  placed 
without  us,  which  we  can  view  vith  more 
or  lefs  freedom,  and  muft  attend  with  fome 
particular  addrefs;  hence  infenfoly  we  fall 
into  the  pofture  moft  fuited  to /hat  addrefs ; 
and  thereby  every  perfon,  according  to  his 
more  ordinary  purfuits,  aquires  a  certain 
mien;  though  the  bulk  of  people  acquire 
more  of  this  from  imitation  from  the  mien 
and  carriage  of  thofe  wih  whom  they  con- 
verfe  moft  :  *  and  thus,  oj£  language,  accent, 
and  different  phrafes,  he  manner  of  walk¬ 
ing,  looking,  &c.  bec/me  peculiar  to  towns, 
counties,  and  nations  the  mind,  accord¬ 
ing  to  the  ideas  of  any  adtion  raifed  in  her, 
more  or  lefs  performs  the  fame ;  and  as  the 
fame  adtion,  in  dif^rent  perfons  is  performed 
by  the  fame  inftrtnents,  hence  it  is  that  cer¬ 
tain  mufcles  be/ome  confpicuous,  and  give 
the  fame  caft  f  the  perfon’s  looks  and  mien, 
guided  by  the  fame  examples. 

In  a  word  according  to  the  ideas  the  mind 
entertains^  nowever  {he  has  got  them,  fhe 
works  upm  the  body.  How  are  we  raifed 
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With  profperity  !  how  depreffed  wi  th  adver- 
lity  !  it  is  ordinarily  faid  in  thefe  cafes  that 
the  fpirits  are  raifed  or  depreffed  :  but  in  fad; 
it  is  the  mind  herfelf ;  for  the  thoughts  are 
the  firft  things  concerned ;  and,  in  confe- 
quence  only  to  their  difpofition,  the  body  is 
difpofed.  What  is  the  confequence  of  the 
Mathematician’s  falling  upon  fome  agreeable 
mfcdium  to  folve  fome  knotty  problem  ;  the 
mother’s  meeting  with  an  only  fon;  after 
many  years  abfence,  ariiidft  a  courfe  of  dan¬ 
gers  ;  or  the  covetous  man  meeting  the  ore 
in  the  mine,  where  he  had  buried  his  eftate, 
though  they  had  been  long  filent ;  yet  now 
the  Eureca  meets  the  ears  of  all  their  acquaint¬ 
ance,  and  no  liquor  could  have  given  them 
fuch  a  chearful  look,  fuch  elocution,  expref- 
fion,  and  flow  of  words  ?  they  grafp  the 
hands  of  all  they  meet,  and  fly  while  they 
walk ;  every  aching  and  pain  leaves  therq,  and 
their  blunted  appetite  now  has  an  edge ;  their 
parched  jaws  flow  with  moiffure;  nor  is 
there  any  flop  in  their  breathing.  But  how 
contrary  is  the  cafe  of  thofe  who  have  been 
greatly  difappointed !  a  flat  pulfe,  forced 
breathing,  dull  countenance,  interrupted  fleep, 
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achings  and  feeblenefs  in  every  joint ;  and  1 
thus  the  mind  mod:  certainly  produces  in  the 
body  efifeds  moft  fimilar  to  thofe  produced  by 
a  good  diet,  exercife,  and  the  generous  glafs ; 
which  for  ordinary  keep  our  machinery  in 
trim:  and  the  countenance  of.  a  Phyfician 
often  cures  difeafes  by  itfelf,  and  may  fome- 
times  kill. 

It  may  be  juflly  demanded  of  the  Phyfio- 
logift,  whence  this  power  of  the  foul  oVer 
the  body  ? 

If  once  we  could  determine  what  was  the 
immediate  caufe  of  the  diforder,  removed  by 
the  foul,  we  fhould,  I  reckon,  have  fome 
profped  of  determining  the  part  the  mind 
aded  dn  removing  it  ->  and  nothing  can  fo 
much  help  us  to  find  this  out,  as  a  thorough 
acquaintance  with  the  animal  ceconomy  :  for 
fince  the  queftion  is,  what  raifed,  or  more 
or  lefs  curbed,  fome  adion  of  the  body,  or 
made  it  difficult  or  painful  to  perform  it,  we 
muft  certainly  know  the  inflruments  by 
which  that  adion  is  performed,  before  we 
can  judge  what  makes  them  pliable  and  eafy, 
and  what  in  any  fhape  diforders.  them. 


Upon 
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Upon  this  account  it  is,  that  the  regular 
Phyfician,  in  tracing  what  makes  us  tired 
or  unwieldy  in  our  motions,  always  examines 
into  the  ftate  of  the  mufcles ;  and,  in  dif- 
turbances  in  the  circulation  and  refpiration,  he 
examines  into  the  ftate  of  the  inftruments 
employed  in  carrying  them  on  :  for  thefe  a- 
ftions  cannot  be  changed,  but  in  as  far  as 
the  inftruments  change  in  their  manner  of 
acting. 

But  it  may  be  faid,  that  as  every  inftru- 
ment  of  motion  is  animated  by  the  fpirits, 
hence  it  is  that  the  mind  has  nothing  to  re¬ 
gard  but  them  5  as  they  flow,  the  inftru¬ 
ments  aft. 

This  might  be  allowed,  if  the  mind  was 
concerned  in  nothing  but  the  raffing  or  retard¬ 
ing  the  motions  of  the  inftruments ;  but  if, 
while  fhe  does  this,  fhe  fhall  at  the  fame 
time  be  found  to  raife  a  great  variety  of  len- 
fations,  as  many  as  are  railed  by  all  the  dif¬ 
ferent  foods  and  drugs  we  ufe,  it  is  not  eafy 
to  conceive  how  the  fpirits,  unchanged  in 
themfelves,  but  only  more  or  lefs  accelerated 
in  their  motion  by  the  mind,  fhould  accom- 
plilh  this. 

An© 
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And  this  power  of  the  mind  in  railing  fen-? 
fations,  and  with  them  the  confequences 
that  attend  them,  is  paft  all  contradiction  : 
The  fight  of  an  orange  gives  an  agreeable 
tafte,  and  caufes  a  difcharge  of  the  faliva : 
the  fight  of  a  vomit  or  purge  will  produce 
the  effedts  which  ordinarily  attend  them  when 
taken  inwardly:  bread  pills,  taken  with  a  con¬ 
fidence  that  they  were  mercurial,  have  pro¬ 
cured  a  falivation.  Mr.  Boyle  tells  us  of  a 
friend  of  his  who  fet  off  his  urine  upon  fee¬ 
ing  a  top  run,  and  of  a  Gafcoign  Knight  who 
did  the  fame  when  the  bag-pipes  played.  By 
all  which,  I  perfuade  myfelf,  it  mu  ft  be  ad¬ 
mitted,  that  there  is  fcarce  an  adtion  perform¬ 
ed  by  any  kind  of  Jlimulus ,  but  what  can  be 
copied  and  performed  by  the  fancy,  or  a 
ftrong  idea  of  what  effedts  a  Jlimulus  has  pro¬ 
duced.  I  would  therefore  afk,  whether  or 
not  we  can  fuppofe,  that  the  fancy  operates 
upon  one  part,  and  the  Jlimulus  upon  an¬ 
other  ? 

In  our  account*  of  the  adlion  of  Jlimuli , 
I  reckon,  I  made  it  evident,  that  the  diffe¬ 
rence  of  their  operation  was  from  the  diffe¬ 
rent  way  in  which  they  agjfated  the  fibrous 
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parts  to  which  they  were  applied ;  and  in  this 
fentiment,  I  think,  I  follow  the  opinion  of 
the  more  judicious  of  our  profeffion. 

Is  it  not  then  a  natural  queftion  to  de¬ 
mand,  whether  or  not  the  fancy,  which  is 
led  by  thefe  Jlimuli ,  or  the  notion  of  their 
operation,  ads  upon  the  fame  fibres  ;  and, 
by  affeding  them  after  the  fame  manner, 
produces  the  fame  effed  ? 

Or,  fhall  we  fuppofe,  that  the  fancy  neg- 
leds  the  organ  the  other  inftruments  work 
upon,  and  applies  itfelf  to  certain  fubtile  flu¬ 
ids  in  the  brain,  and  fends  them  to  affed  the 
organ  ? 

If  this  laft  cafe  fhall  be  maintained,  then 
we  mu  ft  allow,  that  this  fluid  which  we 
reckon  the  fame  in  every  nerve,  as  it  is  touch¬ 
ed  varioufly,  touches  varioufly  the  fibres  where 
they  land,  caufing  a  falivation  in  one  cafe, 
vomiting  in  another,  purging  in  a  third,  &c. 
and  upon  the  fame  fenfe,  produce  fweetnefs, 
fournefs,  bitternefs,  &c.  Indeed  one  and  the 
fame  bow,  upon  the  fame  viol,  gives  us  great 
variety  of  founds ;  but  then  it  is  when  ap¬ 
plied  to  different  cords  or  different  parts  of 
them,  or  with  a  difference  in  the  application  ; 

which 
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which  changes  cannot  take  place  in  the  fpirits 
confined  to  their  fixed  canals,  and  mud  land 

with  the  fame  mildnefs  we  allow  them  in  the 
brain ;  which  in  no  cafe  allows  them  to  adt  as 

Whereas  the  fancy  adting  differently  up¬ 
on  the  fame  fibres,  is  agreeable  to  the  powers 
we  have  always  allowed  it;  to  affedtthem  in  a 
way  conformed  to  the  ideas  imprinted  upon 
it,  which  muff  change  as  the  Jlimuli  change 
whence  the  ideas  arofe. 

The  queftion  is  diftindtly  this,  whether  or 
not  we  fhall  allow  that  the  fancy  applies  her- 
felf  to  the  fame  organ,  in  making  it  adt  after 
the  fame  manner  the  Jlimuli  had  done  ?  for 
example,  if,  by  taking  a  bit  of  orange  into 
our  mouth,  we  bring  into  it  a  flow  of  agree¬ 
able  moifture,  whether  or  no  fhall  we  allow, 
when  only,  upon  feeing  an  orange  again,  the 
fame  flow  happens,  that  it  did  fo  from  the 
fame  organs  being  immediately  affedted  by  the 
fancy  in  a  fimilar  way  withthe  touch  of  the 
orange;  and  thence  conclude,  the  fancy,  by 
its  energy,  which  is  fo  ftrong  and  various,  ac- 
complifhes  on  the  fibres  whatever  the  jlimuli 
can  do  ?  That  it  is  fo,  may  be  made  obvious 

to 
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to  the  eye  itfelf;  for  if  you  hold  a  bit  of  an 
orange  before  a  child,  who  ufes  to  be  fond  of 
it,  and  make  him  gape  for  it,  and  then  ex¬ 
amine  his  tongue,  you  will  find  the  organ  of 
tafte  greatly  affected,  all  its  papillae  eredt  a- 
bove  the  furface  of  the  tongue,  and  his  mouth 
filled  with  moifture ;  fo  that  you  may  reckon 
he  has  tafted  it  before  it  comes  his  length. 
And  thus  we  are  foi  ced  to  acknowledge,  that 
the  fancy  has  not  only  a  very  certain  accefs  to 
every  fibre  in  the  body,  but,  by  having  the 
idea  of  any  particular  effedt  produced  by  the 
Jlimuli ,  does,  in  fadl,  make  them  repeat  the 
fame,  by  its  inftigation. 

The  Jlimuli  are  thus  the  touch-ftone  to  dif~ 
cover  what  are  the  proper  organs  for  fuch  and 
fuch  effedts,  for  tafte,  naufeoufnefs,  vomit¬ 
ing,  &c.  and  when  other  caufes,  befides  thefe 
jlimuli ,  produce  the  fame  effedts,  to  reckon 
they  are  applied  to  any  other  organ,  is  to  give 
up  the  ftridteft  analogy  by  which  we  can,  and 
ought  to  judge,  and  to  leave  ourfelves  with¬ 
out  all  rule. 

In  all  thefe  cafes  it  is  the  ftrong  idea  of  the 
effedt  that  leads  the  fancy,  which  never  con¬ 
cerns  horfelf  with  the  inftruments  fhe  em¬ 
ploys 
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ploys  to  accomplifh  it ;  though,  in  every  ca'e, 
we  have  plain  evidences  that  there  are  proper 
inftruments  for  thefe  effects,  and  that  flie 
produces  none  of  them  without  their  media¬ 
tion.  May  we  not  then  admit  it  as  a  certain 
and  eftablifhed  law,  that  there  is  no  adtion 
that  the  machinery  of  the  body  can  accom¬ 
plifh,  but  what  the  fancy  can  make  them  pro¬ 
duce  diredtly,  if  once  fhe  has  got  a  diflindt 
idea  of  the  adtion  ? 

That  it  is  fo  in  the  adtions  we  perform 
by  the  more  diflindt  mufcles,  we  reckon  we 
have  put  beyond  all  queflion ;  and  that  we 
have  a  like  command  over  every  fibre,  capa¬ 
ble  to  be  agitated  by  any  ftimulus>  we  have 
given  fome  of  the  cleared:  inftances ;  and  by 
them  are  led  to  judge  of  one  ftep  the 
great  Author  of  nature  has  taken  to  move  us 
to  the  particular  adtions  he  defigned  us  to 
perform :  he  has  taken  care  that  for  that  pur- 
pofe,  on  occafions,  the  idea  of  the  adtion 
fhould  be  flrongly  imprefied  upon  our  ima¬ 
ginations.  The  tou.ch  of  the  lips  of  an  in¬ 
fant,  new-born,  raifes  in  it  an  idea  of  fuck¬ 
ing,  or  the  inclination  to  grafp,  fqueeze  and 
draw  with  them  5  and  this  is  attended  with 
1  *  the 
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the  exercife  of  all  the  mufcles  necefifary  to 
perform  it:  certain  views,  certain  feelings, 
and  certain  fmells,  excite  to  venery  in  dif¬ 
ferent  animals,  according  to  the  ideas  na¬ 
ture  has  made  to  attend  thefe  fenfations ; 
which  fhould  make  us  lefs  furprifed  at  what 
otherways  would  feem  altogether  incredible, 
that  the  fight  of  a  perfon  deeply  coloured  in 
a  jaundice,  fhould  prefently  produce  that  dif- 
eafe  ;  of  which  I  knew  two  examples  in  wo¬ 
men  with  child.  So  that  the  idea  of  the  co¬ 
lour  produced  the  difeafe  in  perfonswho  knew 
not  the  feat  of  the  liver,  where  the  change 
happened,  on  which  the  difeafe  did  imme¬ 
diately  depend  :  that  the  fight  of  fuch  a  co¬ 
lour,  difguifing  the  whole  body,  fhould  have 
influenced  the  biliary  duds,  fo  as  to  force 
back  the  bile  into  the  blood,  is  nothing  more 
furprifing  to  me,  than  to  find  an  infant,  tho* 
blind,  repeating  the  words  pronounced  in  its 
hearing ;  what  is  the  connexion  between 
the  found  and  the  organs  employed  to  form 
it?  In  no  cafe  do  we  want  the  idea  how, 
or  by  what  inftruments  the  adion  is  to  be 
done,  but  purely  of  the  effed  that  they  are 
to  produce,  and,  by  thinking  on  this,  the  in- 
*  L  ftruments 
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ftruments  exert  themfelves,  and  produce  it* 
And  thus  the  fancy  often  produces  great 
effects  againft  the  perfon’s  will;  as  when  it 
turns  him  fick  upon  the  fmell  of  a  tar-rope, 
which  brought  to  his  mind  the  ficknefs  he 
had  long  been  expofed  to  a-fhip-board,  where 
that  fmell  predomined  ;  or  vomits  on  fight 
of  white  wine,  or  purges  on  fmelling  rhu¬ 
barb:  the  idea  of  the  action  makes  it  take 
place,  whether  the  perfon  wills  it  or  not : 
and  hence  the  foundation  of  Sydenham's  ob- 
fervation  feems  eafily  accounted  for,  That  the 
hypochondriacs  are  men  of  genius,  if  we 
make  the  fentence  convertible,  and  afiert,  that 
men  of  genius  are  hypochondriacs,  to  wit, 
men  of  ready  fancy,  who  pafs  moft  in  com¬ 
pany  for  men  of  genius  ;  for  fuch  having 
once  felt  pain,  can  eafily  create  it  anew  to 
themfelves  again,  and  that  without  defign  : 
and,  by  neglecting  pain,  or  ufing  fome  diver- 
fion  to  carry  our  thoughts  from  it,  or  by  read¬ 
ing  our  good  fortune  in  the  Do&or’s  face,  and 
thereby  fatisfying  ourfelves  that  we  labour 
under  no  material  trouble ;  by  getting  free  of 
the  thoughts  of  it,  we  actually  get  quite  of 
the  trouble  itfelf. 


And 
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And  the  Phyfician  fometimes  finds  it  a  fuc- 
cefsful  ftratagem,  to  free  his  patient  of  a  pain 
that  has  fixed  itfelf,  to  raife  a  greater  at  fome 
diftance  from  it ;  being  fully  fatisfied  of  the 
juftnefs  of  Hippocrates's  obfervation,  That  the 
greater  pain  extinguifhcs  the  lefler  ( aph.  48. 
2.J  by  carrying  the  mind  from  it. 

Thus,  to  divert  a  toothach,  Dr.  Heifer ,  in 
his  Practice  of  Medicine ,  ptopofes,  as  an  ap- 
proven  remedy,  to  apply  a  blifter  on  the  joint  ^ 
between  the  humerus  and  cubit  on  the  fame 
fide  5  and  I  have  known  it  often  applied  to 
the  knob  of  the  oppofite  fhoulder  with  fuc- 
cefs :  in  which  cafes  no  connexion  of  nerves, 
no  derivation  of  humours,  can  be  fufpeCted  as 
the  caufe ;  for  when  the  blifters  begin  to 
ruffle  thefe  joints,  and  before  much  humour 
has  got  vent,  the  inflammation  leaves  the 
jaws,  greatly  encouraged  by  our  attention. 
And  thus  in  the  patient  we  mentioned  before, 
when  her  throat  was  greatly  contracted,  the 
fcratching  the  arm  diverted  the  mind  and 
contraction  at  the  fame  time. 

After  the  fame  manner  we  find  the  fen- 
fories,  agreeably  touched,  greatly  divert  un- 
eafinefs  and  pain ;  the  wearied  and  faint  are 

recruited, 
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recruited,  while  the  fiavorous  wine  is  yet  in 
their  mouth,  and  fometimes  even  by  its  fmell; 
the  imagination  carries  it  to  all  the  limbs 
long  before  its  ftream  has  reached  them,  and 
its  known  influence  is  thus  repeated :  the 
view  of  agreeable  fields  gives  vigour  to  the 
countenance  of  the  tick,  and  fpreads  their 
wholefome  look  to  the  moft  hidden  recedes 
of  the  fprings  of  life;  whereas  the  fight  of 
our  neighbours  fears,  brings  a  load  on  every 
limb,  direCts  our  fancy  to  their  fources  in 
ourfelves,  and  makes  the  heart  to  throb.  In 
a  word,  the  charming  our  fenfories  has  fuch 
an  influence  upon  the  mind,  and  its  compo- 
fure,  and  delights ;  fuch  an  influence  in  com- 
pofing  the  diforders  of  the  body,  that  in  this 
view,  the  fenfories,  in  conjunction  with  the 
mind,  may  be  look’d  upon  as  the  tempering 
key,  which  tunes  aright  every  part  of  the 
machine.  I  own  it  is  difficult  to  conceive, 
how  the  rays  of  light,  reflected  from  a  plea- 
fant  field,  and  made  to  ftrike  upon  the  organ 
of  vifion,  fhould  fo  much  animate  the  whole 
fyftem;  and  that  other  rays,  ftriking  the  fame 
organ,  fhould  have  a  very  different  effeCt; 
but  that  it  is  by  the  mediation  of  the  mind. 
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I  perfuade  myfelf,  every  Philofopher  is  now 
fatisfied :  and  therefore  we  muft  allow,  that 
the  mind,  according  to  the  ideas  raifed  in  her, 
however  acquired,  adts  upon  every  member, 
and  every  fibre  ;  and  thus  does  either  difor- 
der  or  tune  them ;  while  it  is  quite  furprifing 
to  us,  how  the  various,  and  fcarce  fenfible, 
touch  of  any  of  thefe  organs,  fhould  fo  va- 
rioufly  affedt  the  mind,  and  the  mind  fo  va- 
rioufly  again  affedt  the  fibrous  parts. 

We  find  that  it  is  eafy  to  calculate  what  the 
regular  mufcles  perform  when  they  are  made 
to  exert  themfelves :  their  pofition  and  attach¬ 
ments  determine  this ;  and  while  they  exert 
themfelves,  we  likewife  have  found  that  all 
their  parts  run  clofer  together.  This  we  fee 
a  Jlimulus  does  diredtly ;  and  when  the  mind 
produces  the  fame  effedt,  it  is  but  juft  to  rec¬ 
kon  fhe  does  it  by  the  fame  means  5  tho’  we 
cannot  conceive  how  the  mind  touches  fo  as 
to  irritate  like  a  Jlimulus.  This  is  all  the  my- 
ftery !  and  as  no  Philofopher  has  pretended 
to  explain  the  adtion  of  the  mind  upon  mat¬ 
ter,  in  any  cafe,  we  muft  be  allowed  in  this 
refpedt  to  ftop  here  with  them  :  to  explain 
this  was  no  part  of  our  undertaking. 


Our 


86 


Of  MufcuJar  Motion l 

Our  undertaking  was  to  (hew  the  facts, 
what  the  mind  did  in  the  body ;  and  to  fol¬ 
low  as  far  as  we  could  the  difpofition  of  the 
parts  that  made  the  mind  obtain  the  command 

of  them. 

/ 

Nor  could  we  find  a  better  rule  to  judge 
of  her  power,  than  firft  to  find  what  different 

ftimuli  did 

be  practicable,  fo  we  found  the  mind  likewife 
could  perform  them ;  and  that  it  was  reafon- 
able  to  judge  that  it  was  by  means  of  the  fame 
inftruments. 

Every  different  word  requires  the  ufe  of 
different  mufcles  to  apply  differently  the  or¬ 
gans  of  fpeech:  this  is  done  in  every  nation, 
however  different  their  language,  by  chil¬ 
dren,  who  do  not  fo  much  as  know  that  they 
have  peculiar  organs  deftined  for  that  ufe: 
and  even  children  born  blind  fpeak  by  the  ear, 
by  which  they  have  diftinCl  ideas  of  the  dif¬ 
ferent  words  pronounced  in  their  hearing;  fo 
that  the  idea  how  a  word  is  founded  enables 
thepi  to  found  it  over  again  ;  whence  this 
judgment  of  the  fancy,  or  the  mind,  in  ap¬ 
plying  herfelf  to  the  organs  fo  much  to  pur-? 
pole,  in  thefe  cafes,  is  not  eafily  to  be  inve- 

ftigated  ; 


;  for  as  this  fhewed  the  things  to 
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fligated :  we  attempt  the  thing  confidently, 
and  it  is  done  5  much  as  the  paralytic  man 
did  in  obedience  to  our  Saviour,  after  fruit- 
lefs  atempts  for  fome  time  before.  Nor  feems 
the  thing  to  be  void  of  myftery,  however  com¬ 
mon,  that  the  mind  fhould  thus  fo  readily 
combine  the  mufcles  neceffary  to  produce  any 
given  found,  whofe  variety  can  fcarce  be  de¬ 
fined  by  numbers.  And  I  cannot  give  any  fur¬ 
ther  account  of  it,  than  what  I  have  hitherto 
given,  that  the  mufcles  are  fo  fubjeded  to 
the  mind,  that  when  fhe  willeth  any  thing 
in  their  power,  they  diredly  perform  it,  if  in 
health.  A  diftind  hearing,  makes  a  diftind 
and  eafy  rehearfing:  and  the  myftery  in 
going  through  all  the  varieties  the  different 
words  of  different  languages  require,  is  no 
greater,  than  when  we  propofe  to  take  hold 
of  any  thing  with  our  hand  ;  the  mind  im¬ 
mediately  engages  all  thofe  mufcles  in  the 
adion  neceffary  for  it.  And  on  this  power 
of  the  foul,  feems  to  depend  all  the  wonders 
wrought  by  our  fancy  on  the  body. 

When,  for  example,  the  fight  of  ipeca- 
cuana  makes  one  fick  and  to  vomit  ;  what  is 
more  in  this,  than  that  the  fancy,  by  the  fight 

of 
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of  ipecacuana ,  is  brought  to  remember  the 
ficknefs  the  drug  had  caufed ;  and  the  idea 
of  this,  is  the  copy  according  to  which  fhe 
affe&s  the  fibres  of  the  ftomach.  And  thus 
the  power  we  give  the  mind,  is  that  of  being  a 
very  exa£fc  copier  :  give  her  the  copy,  and  fhe 
will  follow  it ;  not  indeed  always  upon  the 
firft  inftance,  but  generally  when  they  come 
to  be  repeated :  and  thus  it  is  feldom,  that  one 
dofe  of  a  vomit  leaves  the  impreflion  fo 
ftrong,  that  the  mind  can  eafily  copy  it ;  but 
repeat  the  vomit,  and  the  moft  dull  fancies 
will  be  trained  to  imitate :  by  this  means  the 
leflon  is  better  imprinted  upon  them,  and 
thereby  they  can  be  more  diftind:  in  copying. 

And  according  as  people  have  more  of 
fancy  upon  any  other  account,  they  become 
the  more  ready  imitators  ;  as  moft  women 
have  in  pregnancy,  and  therefore  they  go 
very  furprifing  lengths  in  this  work  -y  and  as 
their  child  has  very  pliable  and  delicate  or¬ 
gans,  the  effe&s  of  their  improved  fancy 
come  to  be  very  ftrong  and  manifeft  upon 
the  child. 

Jacob  feems  to  have  been  well  verfed  in 
this  piece  of  natural  hiftory,  when  he  fet 

the 
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the  peeled  rods  before  the  ftrong  of  the 
flock,  and  by  that  means  made  their  offspring 
ring-ftreaked,  fpeckled  and  fpotted,  which 
were  to  fall  to  his  fliare ;  while  the  feeble 
were  left  to  Laban  his  father-in-law.  No¬ 
thing  is  more  myfteridus,  nothing  more  cer¬ 
tain,  than  this  operation  of  the  fancy  ! 

And  though  thefe  lefs  frequent  effects 
feem  extraordinary,  yet,  when  confidered 
duly,  they  have  nothing  more  myfterious 
than  the  more  ordinary ;  as  when  an  atten¬ 
tive  child  repeats  after  a  mafter  words  he 
pronounces  before  it  :  how  amazing  is  it  to 
find  the  attentive  mind  compounding  the 
found  the  word  requires,  by  the  conjunct  help 
of  a  variety  of  mufcles,  of  .lips,  tongye,  nofe, 
and  throat ;  each  of  them  adts  a  part,  tho’  they 
feem  as  inftantaneous  in  their  adtion,  as  that 
of  the  finger  in  difcharging  the  fowling  piece, 
when  the  ftrickler,  cock,  flint  and  powder,  adt 
their  feveral  parts  :  the  very  hearing  of  the 
word  leads  the  mind  diftindtly  to  each  mu- 
fcle  neceffary,  though  fhe  has  no  idea  of  their 
fituation,  or  fo  much  as  knows  that  fuch  in- 

ftruments  are  employed.  Is  this  lefs  ftupen- 
dous,  than  that  the  fame  fancy  (hould  irritate 

M  the 
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the  fibres  of  the  ftomach  as  the  ipecacuana 
did,  or  the  tongue  and  jaws,  as  the  orange 
does  ?  in  both  it  is  the  imitation  of  effects, 
which  are  placed  diftindly  before  ft,  upon 
the  pliable  fibres. 

The  mind,  then,  can  ad  upon  any  fibre  of 
the  body,  or  any  part  made  up  of  them, 
which  any  other  agent  can  affed,  if  fhe  is 
brought  to  have  a  diftind  idea  of  the  effed. 

And  fince,  in  many  circumftances,  the 
fancy  is  more  lively,  or  more  apt  to  be  touch¬ 
ed,  of  confequence  in  thefe  fhe  gains  more 
command  over  the  body ;  and  the  ftronger 
the  objed  ftrikes,  the  fancy  mu  ft  ad  with 
the  greater  certainty. 

And,  laflly,  the  more  vigorous  and  pliable 
the  fibres  are  to  which  the  fancy  applies  her- 
felf,  her  force  muft  be  more  confpicuous. 

And  thus  we  learn  the  power  the  foul  has 
over  the  body,  and  what  muft  add  to  and  fub- 
tra^d  from  it.  And,  in  illuftrating  thefe 
points,  we  perfuade  ourfelves,  we  have  fet 
things  in  fuch  a  light,  as  to  judge,  on  good 
grounds,  that  as  the  foul  produceth  no  efteds 
in  the  body,  without  the  mediation  of  fome 
inftruments  fitted  for  that  purpofe,  fo  fhe  di- 

redly 
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reftfy  applies  herfelf  to  thefe  inftruments : 
for  fince,  according  to  her  different  ideas,  jfhe 
produceth  different  effeds,  where  can  we 
fuppofe  £he  applies  herfelf,  but  to  thefe  in¬ 
ftruments  which  different  ftimuli  affed  when 
they  produce  the  like  effeds  ? 

And,  in  as  much  as  the  mother,  by  her 
fancy,  affeds  the  child  as  varioufly  as  herfelf, 
though  there  is  no  communication  by  nerves 
between  them,  we  muft  allow  that  the  mind 
wants  not  the  affiftance  of  nerves  for  that  pur- 
pofe ;  which  fhall  be  further  illuftrated, 
when  we  treat  of  the  brain  and  fenfories. 

To  conclude  all  I  have  to  fay  on  mufcular 
motion,  I  muft  give  my  opinion  (agreeably  to 
that  of  the  learned  Dr.  Pemberton' s,  in  the 
laft  paragraph  of  his  introdudion  to  Mr  .Cow- 
per's  treatife  on  the  mufcles)  that  we  cannot 
make  a  much  greater  progrefs  in  fo  reclufe  a 
fubjed,  while  we  are  wholly  ftrangers  to  the 
principle  that  caufes  the  parts  of  matter  to 
adhere  together  ;  and  how  it  comes  to  pafs 
that  this  principle  fhould  operate  with  fo 
much  force,  while  the  parts  of  the  folid  body 
are  yet  kept  from  the  moft  intimate  contad 
they  are  capable  of.  How  can  we  know,  but 

therp 
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there  is  fome  power  in  animals  that  can  ope¬ 
rate  upon  this  principle,  which  keeps  the 
parts  of  their  fibres  together,  and  can 
ftrengthen  the  effeds  thereof  upon  proper 
occafions  3  fo  that  the  particles  of  thefe  fibres 
fhall  be  made  to  approach  each  other  with 
great  force.  Thus  that  learned  Gentleman 
fuppofed,  after  fhewing  the  inconfiftencies  of 
the  veficular  fyftem  :  and  I  pretend  to  have 
done  nothing  more,  than  to  have  fhewn  in 
fad:,  that  the  mufcular  parts  do  yield  and  di¬ 
late  3  and  that  in  this  cafe  it  is,  as  the  moll 
proper  occafion,  that  the  mind  makes  them 
return  to  their  contad,  or  makes  them  again 
approach  each  other  with  great  force,  and 
that  without  the  intervention  of  any  other 
matter  than  what  they  had  in  their  ftretched 
ft  ate  3  which  we  fee  every  fimulus  can  like- 
wife  do. 

In  no  cafe  do  we  fee  more  plainly  the  pro- 
cefs  and  inftruments  for  it,  than  what  is  done 
in  the  adion  of  the  mufcles.  In  every  cafe 
we  find  how  they  are  ftretched,  and  muft  be 
fenfible  what  advantage  this  gives  them ;  and 
that  their  being  fubjed  to  the  will,  depends 
upon  their  having  antagonifts  to  ftretch  them. 

After 
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After  this  ftretching,  the  mind  finds  no  diffi¬ 
culty  to  mdve  any  part,  in  any  fhape,  of 

X 

which  fhe  can  be  made  to  have  an  idea,  if 
the  mufcles  are  capable  to  perforin  it. 

Here  the  mind  adts  upon  a  machine  in 
the  moft  fimple  manner,-  fitted,  by  its  make, 
to  anfwer  her  purpofes  ;  fhe  doing  no  more 
than  the  moft  ordinary  ftimnlus  does.  And 
this  fuch  muft  admit,  who  will  not  allow 
that  the  mind  adts  diredtly  on  the  mufcles, 
but  by  mediation  of  fome  fubtile  fluid ;  for 
in  that  cafe  the  mufcle  adts  altogether  me¬ 
chanically,  by  the  affiftance  only  of  a  mate¬ 
rial  agent  employed  by  the  mind  and  there¬ 
fore  the  whole  adtion  here  is  mechanical. 

The  whole  of  our  dodtrine  we  further 
illuftrate,  in  accounting  for  the  circulation 
and  refpiration,  in  which  the  mufcles  have 
the  chief  agency. 
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Of  the  Circulation  of  the  Blood. 

TN  the  foregoing  diflertation,  we  endea- 

"  t  -  ^  ^  ^  i  \  . 

I  voured  to  fhew  that  it  is  the  natural  make 
of  mufcular  fibres,  in  a  live  animal, 
whence  their  power  arifes,  of  being  ftretch- 
ed  ;  and  of  their  recoiling  and  recovering 
their  former  fituation  of  themfelves,  when 
le'ft  at  liberty  ;  that  is,  while  they  are  in  the 
found  body,  they  are  greatly  elaftic.- — And 
farther,  we  endeavoured  to  fhew,  that,  in 
fad:,  they  are  always  ftretched  or  bended  be¬ 
fore  they  come  to  be  employed  in  moving  any 
part;  which  gives  us  to  underftand,  that  the 
ftretching  of  a  mufcle  is  the  great  preparation 
for  its  exerting  itfelf and  we  have  fhewn 
further,  that  all  the  mufcles  commonly  rec-  ? 
koned  voluntary,  are  either  kept  ftretched 
in  the  body,  or  can  «afily  be  made  fo  by  an 
antagonift  that  is  ftretched ;  in  which  cafe, 
either  fome  irritating  JUmulus ,  or  the  mind, 

by 
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by  its  native  power  to  irritate  or  contract  them, 
brings  them  into  aftion ; — that  is,  we  fhewed 
how  the  machinery  is  fitted  to  be  played  up¬ 
on  ;  which  is  all  that  Philofophers  pretended 
to  fearch  after.  And  the  beauty  of  our  hypo- 
thefis  liesin  this,  that  the  moll  eftablifhed  mo¬ 
tions  and  courfes  in  the  body  may  beeafily  ex¬ 
plained  by  it,  without  any  further  data  than 
the  ftrufture  of  the  parts,  as  Anatomy  has  de¬ 
lineated  them :  and  this  we  fhall  further  illu- 
llrate,  in  accounting  for  the  circulation  of  the 
blood,  and  the  refpiration,  the  two  great  and 
immediate  inftruments  of  life ;  which,  in 
our  way  of  explaining  them,  will  be  found 
to  be  nothing  elfe  than  examples  of  our  do- 
dtrine  in  the  former  fe£tion$  and  may  there¬ 
fore  be  reckoned  a  continuation  of  it,  or  ad¬ 
ditional  arguments  to  fhew  the  juftnefs  and 
certainty  of  what  we  there  advanced.  We 
fhould  begin  with  the  anatomy  of  the  parts 
concerned  :  but,  as  we  have  nothing  new  to 
advance  upon  this  head,  we  fhall  fuppofe 
them  known,  that  we  may  embarrafs  this 
treatife  as  little  as  poffible  •,  that  is,  we  fuppofe 
our  readers  have  before  them  what  the  mo¬ 
dern  Anatomifts,  Winjlow  in  particular,  have 

delivered 
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delivered  on  the  fubjeCt  ;<  by  whom  it  is  mads 
manifeft,  that  the  heart  is  a  very  ftrong  mu- 
fcle,  forming  two  cavities,  more  or  lefs  ca¬ 
pacious,  as  the  mufcular  fibres  are  more  oir 
lefs  contracted  they  communicate  not  orid 
with  another  immediately,  but  the  anterior 
cavity,  commonly  called  the  right,  commu¬ 
nicates,  on  one  hand,  virith  the  artery,  whofe 
branches  fpread  over  every  hair-bre&dth  of  the 
lungs,  to  which  it  fends  the  blood  it  difchar- 
ges ;  and,  on  the  other,  with  the  vence  cavce, 
into  which  the  whole  fyfteni  of  the  veins,  not 
employed  in  any  fecretion,  fpread  over  every 
part  of  the  body,  except  the  lungs,  come  at 
length  to  empty  themfelves,  and  thereby  fup**- 
ply  this  cavity;  and  the  other,  called  the  po- 
fterior  or  left,  communicates  by  one  paffage 
with  the  veins  of  the  lungs,  from  whence  on¬ 
ly  it  ha’s  its  fupplies,  and  by  another  with  the 
aorta ,  the  root  or  trunk  of  all  the  arteries  of 
the  body,  except  thefe  of  the  heart  and  lungs. 
It  is  through  thefe  cavities  of  the  heart  the 
blood  has  its  conftant  rotation,  and  is  deter¬ 
mined  in  it  by  the  pofition  of  the  valves  affix¬ 
ed  to  them,  and  to  the  arteries  arifing  from 
them.  For  the  anterior  cavity  has  a  broad 

tricufpid 
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tricufpid  valve  fo  placed  over  the  paffage  from 
the  veins,  as  to  give  a  free  palfage  to  the 
venous  blood  in  it,  but  does  not  allow  it  to 
return  that  way  ;  and  the  pofterior,  after  the 
fame  manner,  has  a  two-pointed  valve  placed 
over  the  paffage  from  the  pulmonary  veins  to 
the  fame  purpofe ;  whereas  the  pulmonary  ar¬ 
tery  and  aorta ,  immediately  at  their  rife  from 
thefe  cavities,  have  each  three  femil unary 
valves,  making  a  compleat  circle  round  their 
cavities,  fo  placed  as  to  allow  a  free  paffage 
from  the  heart,  but  no  return  to  it  by  thefe 
arteries.  Ccefalpinus  had  a  very  diftind:  noti¬ 
on  of  this  courfe  (as  we  find  by  the  account 
of  it,  in  his  Cat  apt  r  oh  Medicum ,  lib .  6. 
cap .  \g.)  Ofculay  fays  he,  ad  baftn  cordis 
quatuor  pofita  funti  venarum  et  arteriarum 
principia ,  fecundum  Ariftotelem  ;  duo  fangui - 
nem  introducentia ,  duo  educe?itia ,  tam  in  dex- 
tro  roentriculo ,  qudm  in  fniflro  3  in  dextro 
ofculum  intro  due ens  eft  ad  venam  cavam ,  edu- 
cens  autem  arteria  eft  in  pulmonem :  in  ftniftro 
*Vence  ofculum  eft  introducers  ex  pulmone ,  edu- 
cens  autem  eft  art er ice  aorice  principium>  fin- 
gulis  ofeulis  membrance  queedam  appoftta  funti 
quee  intromittentibus  aperiuntur  ad  ingrejfum 

N  fanguini$i 
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fanguinis ,  clauduntur  autem  ad  egreffum ;  op- 
pofito  mo  do  in  educentihus  patent  ad  egreffum , 
clauduntur  ad  ingreffum ,  ut  continuus  motus 
fieret  ex  vends  in  cor $  et  ex  corde  in  art er its : 
though,  through  all  his  wotks,  he  feems  to 
have  but  a  confufed  notion  of  the  courfe  ifi 
the  veins  and  arteries  and  their  communica¬ 
tion  ,  which  was  left  to  the  great  Harvey  to 
demonftrate,  and  thereby  to  render  compleat 
the  whole  doCtrine  of  the  motion  of  the  blood: 
for  though,  after  the  courfe  of  the  blood 
through  the  heart  was  eftablilhed,  one  would 
have  thought  it  natural  to  fuppofe  a  free  com¬ 
munication  betwixt  the  arteries  and  the  veins ; 
yet  the  notions,  which  had  prepoffeffed  Ana- 
tomifts,  made  neceffary  the  many  experi¬ 
ments  Harvey  adduced  for  it ;  all  which  I 
fuppofe  now  eftablilhed ;  and,  therefore,  fhall 
repeat  nothing  this  great  author  advanced  for 
that  purpofe.  But,  fuppofing  the  faCt,  the 
talk  I  take  upon  me,  is  to  Ihew  the  inftru-* 
ments,  and  the  way  they  are  applied, by  which 
the  blood  is  compelled  in  this  courfe.  There 
is  no  Phyfiologift  now,  but  allows  that  it 
is  the  contraction  of  the  ventricles  of  the 
heart,  by  which  the  blood  is  forced  into  the 

arteries 
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arteries  arifing  from  them.  But  then,  the 
great  queftion  is,  whence  this  great  contra¬ 
ction,  and  what,  in  turns,  fhould  make  it  re¬ 
lax  again,  or  rather,  in  the  terms  I  chufe, 
flretch  ?  which  I  reckon  very  different  from 
it,  as  may  be  eafily  underflood,  by  my  com¬ 
ments  in  the  former  Effay.  To  fuppofe  this 
ftretching  to  happen  of  itfelf,  is  to  fuppofe  a 
turn  in  the  contracted  fibres  of  the  heart  mofl 
different  from  what  the  fibres  have  in  any  o- 
ther  part  of  the  body  5  where  it  is  admitted, 
after  the  ftriCtefl  examination,  that  the  fibres, 
in  a  flate  of  health,  always  affeCt  the  con- 
traded  flate,  and  become  the  more  firm  in  it, 
the  feldomer  they  are  fir  etched.  I  formerly 

noticed  that  when  fibres  were  contracted  be¬ 
yond  their  tone,  by  the  force  of  a  Jlimulus ,  that, 
upon  the  fimulus  ceafing,  the  fibres  returned 
to  their  natural  flate  of  contraction,  which 
is  a  fpontaneous  relaxation,  or  a  relaxation 
by  the  proper  aCtion  of  the  fibres  ;  and  that 
_  was  properly  fa,  as  the  contraction  is  fponta¬ 
neous,  when  a  mufcle  over-flretched  returns 
to  its  natural  contracted  flate  ;  and  therefore, 
when  we  fay  the  fibres  affeCt  a  contracted 
flate,  it  mufl  be  underflood  a  flate  of  con¬ 
traction 
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traction  to  a  certain  degree  only  \  for,  when 
forced  beyond  this,  they  affect  what  we  call 
comparatively  a  relaxed  ftate.  And  thus,  the 
animal  fibres,  like  other  elaftic  bodies,  can 
either  be  made  to  condenfe,  that  is,  contract, 
or  dilate,  that  is,  ftretch  beyond  their  native 
tone. — Now,  if  we  fay  that  the  heart  relaxed 
of  itfelf,  after  contracting,  then  it  muft  be 
fhewn  that  its  contraction  was  greater  than 
what  flowed  purely  from  the  tone  of  its  fi¬ 
bres  :  for,  in  this  cafe  only,  it  can  fponta- 
neoufly  relax  ;  and  then  it  would  follow,  in 
confequence  of  this,  that  we  ought  to  fhew  a 
fimulus ,  or  fome  other  caufe  of  the  extraor¬ 
dinary  contraction,  fo  as  to  account  for  the  a- 
ction  of  the  heart ;  which  fome  imagine  they 
have  done, when  they  obferve  that  the  heart  is 
fupplied  by  the  eighth  pair  of  nerves  pafling 
to  it  between  the  aorta ,  and  pulmonary  artery. 
But  v/hy  fhould  the  nerves  of  this  pair  occa- 
fion  a  more  violent  contraction  than  thofe  of 

>  -  •  l  ir 

any  other  pair  ?  and  if  they  do  it  to  the  heart, 
why  not  to  all  the  parts  to  which  they  fend  off 
branches  ?  amongft  which  are  many  of  the 
voluntary  mufcles,  particularly  thofe  of  the 
larynx  and  os  hyoides :  and  if  it  be  allowed,  that 

the 
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the  contraction  is  to  no  greater  degree  than 
what  its  natural  tone  gives  it,  then  there  can 
be  no  natural  relaxation  \  and  whence,  in  that 
cafe,  the  di aft  ole  ? 

For  this,  fome  have  advanced,  that  there 
is  an  extraordinary  relaxation  occafioned  by 
the  compreffion  of  the  great  cardiac  plexus  of 
tierves,  lying  between  the  two  large  arteries, 
at  their  rife ;  but  the  authors  of  this  reafon 
have  been  too  fond  of  it,  when  they  have  ne¬ 
glected  Morgagnus  and  Vieuffens  obfervations, 
that  fometimes  that  plexus  did  not  take  this 
rout  at  all  to  the  heart  : — W inflow  s  account, 
in  his  anatomy  of  the  mod  ordinary  courfe  of 
it,  is,  that  the  chief  filaments  run  in  the  cellu¬ 
lar  fubftance  behind  the  aorta ,  as  well  as  be¬ 
tween  it  and  the  pulmonary  artery,  fo  that  all 
of  them  would  never  be  comprefled ;  and  that 
thefe  filaments  ferve  the  auricles  as  well  as  the 
body  of  the  heart,  fo  that  the  auricles  would 
be  relaxed  with  it,  which  would  prevent  their 
contraction  which  takes  place  when  the  ven¬ 
tricles  are  in  their  di  aft  ole f  Since,  then,  the 
eighth  pair  of  nerves,  with  its  aflbciates,  ferve 
promifcuoufly  voluntary  and  involuntary  mu- 
fcles,  membranes,  glands,  and  bones,  we  can 

fucceed 
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fucceed  nothing  in  our  reafonings,  from  the 
fpecialities  in  this  nerve,  to  account  for  the 
fpecialities  in  any  of  thefe  parts  ;  nor  is  there 
any  part  whofe  aCtion  is  lefs  capable  of  being 
explained  by  the  obfcure  nerves,  than  that  of 
the  heart,  which  is  purely  mufcular ;  and 
how  a  mufcle  ads,  we  have  explained  above  : 
the  only  thing  in  debate  concerning  the  heart 
is,  what  ftretches  it,  or  what  caufes  the  dia- 
foie ,  under  which  the  fibres  are  diftended  be¬ 
yond  their  natural  tone,  and  cQnfcquentlymuft 
be  under  the  influence  of  fome  foreign  power. 

All  authors  feem  fatisfied  that  the  appa - 

% 

rat  us,  at  the  entry  of  the  ventricles,  is  fome 
how  adapted  for  pufhing  in  the  blood ;  and, 
with  Hoffman ,  cordis  modum  fequi  vaforum  mq- 
dum\  that  the  heart  is  contracted  more  or 
lefs  ftrongly,  or  more  or  lefs  frequently,  &c . 
according  to  the  ftrength  and  frequency  of  the 
pufli  of  the  venous  blood  that  is,  that  its 
fyfioles  were  detpjtained  by  it ;  and  yet  they 
could  not  be  perfuaded  that  the  venous  blood 
was  ftrong  enough  to  dilate  the  ventricles ; 
for,  if  this  was  allowed,  there  was  nothing 
more  wonderful  in  the  contraction  of  the 
ventricles  of  the  heart,  than  in  that  of  any 
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fphinffier. — To  illuftrate  the  cafe  of  the  heart's 
diaflole ,  we  (hall  {hew  the  apparatus  for 
pufhing  the  blood  into  it;  and,  then,  the 
experiments  which  fhew  that  the  fyfole  is  in 
confequence  of  this. 

Anatomists  and  obfervators  feem  to 
have  determined  very  indiftindly  the  parts 
which  ad  and  move  conjundly  in  pufhing 
the  blood  into  the  heart.  By  the  modern  de¬ 
bates,  concerning  the  lize  of  the  ventricles 
and  aurictes,  one  would  believe  that  it  is  the 
general  or  prevailing  opinion,  that  the  au¬ 
ricles  only  fupplied  the  ventricles ;  whereas, 
if  we  attend  to  the  fpaces  bounded  by  valves, 
we  fhall  find  that  not  the  auricles  only,  but, 
with  them,  a  great  trad:  of  the  neighbouring 
veflfels,  at  once  fupply  the  ventricles ;  for, 
upon  the  pofterior  fide,  Ruyfch  has  {hewn 
us,  in  his  13th  epiftle,  that  the  pulmonary 
veins  unite  before  the  ventricle,  and  make  up 
the  greateft  part  of  the  auricle,  or  at  leaft  one 
cavity  with  it ;  and,  at  the  fame  time,  we 
know  that  there  are  no  valves  between  this  ca¬ 
vity  and  the  branches  of  veins  opening  into  it; 
nay,  nor  between  the  pulmonary  arteries  and 
their  veins,  the  firft  valves  that  we  meet  be¬ 
ing  the  femilunary,  at  the  rife  of  the  artery 

from 
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from  the  anterior  ventricle  :  what,  then,  in 
the  time  of  the  fyjlole  of  this  ventricle,  can 
hinder  the  blood  from  flowing,  in  one  con¬ 
tinued  ftream,  through  the  pulmonary  arte¬ 
ries  and  veins  to  the  left  auricle,  and  thus  from 
filling  them  all  at  once?  For,  as  the  blood  does 
not  move  in  feparate  parts  *  or  in  a  body  like  i 
yball  difcharged  from  an  engine,  but  like  the 
waves  of  the  fea,  which  follow  clofe  one  im¬ 
mediately  upon  another,  it  is  probable,  that  the 
blood  has  reached  the  pulmonary  veins,  or  ra¬ 
ther  the  auricle,  before  the  ventricle  has  done 
contracting,  or  exerted  its  full  force,  in  dis¬ 
charging  it  elf  into  the  arteries :  nor  is  there 
any  thing  to  hinder  this  progrefs,  fince  all  the 
pafiages  are  open,  unlefs  it  be  fome  little  blood 
left  in  the  veins  after  their  laft  fupply  to  the 
pofterior  ventricle,  which  ffiuft  neceflarily  be 
puflied  forward.  So  that,  I  fay,  the  bloody 
upon  the  contraction  of  the  anterior  ventricle 
muft  move  all  at  once,  in  arteries  and  veins 
through  the  lungs  towards  the  left  auricle ; 
and,  confequently  mult  all  at  once  diltend 
and  prepare  all  thefe  feveral  veflels  to  pulh 
their  contents  conjunCtly,  or  with  one  united 
force,  into  the  pofterior  ventricle  $  which  they 

do 
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do  upon  the  anterior  ventricles  cealing  to  aCt, 
or  its  recovering  its  contracted  ftate  :  and  as 
this  reprefents  to  us  both  the  ventricles  at 
the  fame  time,  precifely  in  the  fame  ftate,  fo, 
from  hence,  we  fee,  that  their  aCtion  muft 
be  fynchronous  3  and  the  fame  muft  be  un- 
derftood  of  the  aCtion  of  the  auricles,  which 
here  appear  both  of  them  diftehded,  whilft  the 
Ventricles  are  contracted.  But  that  nothing 
of  this  could  poftibly  happen,  unlefs  the  veffels 
of  the  lungs  did  all  of  them  aCt  conjunCtly,  is 
very  apparent  3  for  if  the  anterior  ventricle 
pufhed  the  blood  only  into  the  pulmonary  ar¬ 
teries,  and  thefe  arteries  into  the  veins  and 
their  appendix  the  auricle,  which  can  never 
aCt  feplrately  3  in  that  cafe*  whilft  this  ven¬ 
tricle  was  aCting,  the  pofterior  auricle  would, 
at  the  fame  time,  be  like  wife  aCting  3  which 
is  impoffible.  I  conclude,  therefore,  that  the 
pulmonary  arteries,  veins,  and  pofterior  au¬ 
ricle,  do  all  at  once  receive  their  fupplies  and 
difcharge  them  again :  &nd,  had  this  been  at¬ 
tended  to,  how  plain  would  the  courfe  of  the 
blood  have  been  ?  and  how  many  idle  contro- 
verfies  about  the  dimenfions  of  thofe  veflels 
prevented  ? 


O 
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From  the  fame  way  of  judging,  we  muft 
allow,  that  it  is  not  the  anterior  auricle,  by  it- 
felf,  which  immediately  fupplies  its  ventricle, 
but  with  it  the  whole  trad  of  veins  unfeparated 
from  it  by  valves ;  and  thus  we  muft  allow, 
the  whole  fuperior  cava  to  be  as  one  ciftern 
with  the  auricle  $  we  meeting  no  valves  till 
we  come  to  the  axillaries  and  jugulars,  atwhofe 
rife  Fabricius  ab  Aquapendente  difeovered  them, 
as  Euflachius  did  in  the  inferior  cava,  imme¬ 
diately  upon  its  paffing  the  diaphragm  :  fo 
that  here  we  have  a  pretty  large  ciftern  to 
fupply  this  ventricle,  and  of  a  much  larger 
capacity  than  the  ventricle  itfelf.  And  that 
all  of  it  ads  conjundly  in  filling  the  ven¬ 
tricle,  is  agreeable  to  an  obfervation  of  Wal- 
laeus ,  in  his  letter  to  Thomas  Bartholine  de  motu 
chyli  ;  where,  fpeaking  of  the  motion  of  the 
cava ,  he  fays,  Motus  autem  ille  venae  cavce  prope 
cor  evidentiffimus  ejl ;  ut  plurimum  cum  quoque 
in  vivis  canibus  obfervavimus  toto  ilia  tradlu  ab 
hepate ,  &  d  jugulo  ad  cor  ufque ,  that  is,  thro* 
the  fpace  we  have  mentioned.  Now,  the 
<|ueftion  is,  if  thefe  venous  parts,  with  the 
auricle,  are  capable  to  dilate  the  ventricle  by 
their  contradion  ?  for  if  they  are,  then  we 

v  fee 
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fee  the  inftruments  which  naturally  prepare 
the  ventricle  for  adtion  ;  as  the  antagonifts 
of  the  mufcles  not  hollow  do  extend,  and 
prepare  their  fellows  ;  and  if  we  examine 
fafts,  they  feem  greatly  to  prove  it .  Thus 
.  every  thing  which  accelerates  the  venous 
blood,  or  its  return  to  this  laft  receptacle,  im¬ 
mediately  before  the  ventricle,  haftens  and 
enlarges  the  fyftole  of  the  heart ;  or,  as  Hoff¬ 
man  obferved,  the  motion  of  the  heart  is  de¬ 
termined  by  the  vefiek  fupplying  it  with 
blood  :  by  this  failing,  the  perfon  becomes 
faintifh,  with  a  languid  pulfe,  if  not  a  com- 
pleat  intermiffion  of  it,  and  fwooning. — The 
pulfe  too  is  more  or  lefs  full  or  frequent,  ac¬ 
cording  as  the  refpiration  makes  more  or  lefs 
imprefiion  upon  the  abdomen. — In  a  perfon 
Handing,  it  beats  about  a  feventh  oftener*than 
when  fitting ;  at  which  time  the  abdominal 
mufcles  lying  loofe,  do  not  fo  much  affift  the 
diaphragm,  in  prefling  the  blood  returning  by 
the  abdominal  veins  ;  which  likewife  is  the 
caufe  that  women  ^fter  child-bed  are  quite 
faintifh,  if  not  girded  ;  and  fuch  as  are  tap’d 
for  a  dropfy ;  and  that  the  Scythians  bore 
hunger  longer  and  eafier  when  girded  than 

other- 
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otherways  ;  as  Aidas  Gellius  tells  us,  from  E- 
raffiratus ,  in  chap.  16.  lib .  3.  of  his  noSles  At - 
ticce .  But  the  girding  muft  not  be  over 
ftrong,  as  I  found  on  trial,  otherwife  the  cir¬ 
culation  will  be  quite  ftopt;  whereas  the 
fmall  preflures  increafe  it ;  as  we  find,  from 
Mr.  Hales ,  in  the  experiments  where  he  made 
the  largeft  evacuations  in  dogs  ;  for  when,  by 
them,  the  pulfe  was  quite  funk,  a  fmall  pref- 
fure  on  their  belly  at  once  raifed  the  pulfe,  as 
mufcular  motion  does,  by  which  the  venous 
blood  is  haftened  to  the  heart  What  can  we 
imagine  more  decifive  in  any  queftion,  fince 
the  heart  (hews  more  or  lefs  force,  and  adts 
quicker  or  flower  inftantly,  according  to  the 
force  of  the  venous  blood  upon  it  ?  for  what¬ 
ever  virtue  we  reckon  iq  the  animal  fpirits, 

,  V 

|f  they  change  their  way  of  adting,  in  confe- 
quence  of  the  venous  blood  moving  quicker 
or  flower,  the  motion  of  the  heart  muft  be 
changed  prior  to  that  of  the  animal  fpirits. 
The  great  Harvey  obferved  the  courfe  at  the 

heart  moft  diftindtly,  in  opening  live  animals  \ 

6 

as  we  find  in  the  4th  chapter  of  the  circula¬ 
tion,  where,  from  his  obfervations,  he  con¬ 
cludes,  Sic  prius  defnit  cor  pulfare ,  quam  au - 
'  ■  ‘  riculce , 


Of  the  Circulation  of  the  Blood.  109 

ricula ,  ut  auricula  fupervivere  dicantury  pri¬ 
mus  omnium  defnit  pulfare  fnijler  vent ri cuius y 
deinde  ejus  auricula y  demum  dexter  ventriculus 
ultimo  reliquis  omnibus  ceff antibus  &  mortuis 
pulfat  ufque  dextra  auricula ,  uti  ultimo  in  dex~ 
tra  auricula  vita  remanere  videatur.  Et  dum 
fenfm  emoritur  cory  videre  licet  pojl  duos  aut 
tres  pulfationes  auricularum  aliquando  quqfi  ex- 
pergefaBwn  cor  refpondere,  &  unum  pulfum  lenfi 
&  agre  peragere  &  moliri.  Sed  &  pracipue 
notandumy  quod  pojlquam  ceffavit  cor  pulfarey 
adhuc  auricula  pulfantey  digito  fuper  ventricu- 
lum  cordis  pofto ,  fngula  pulfationes  percipiun - 
tur  in  ventricidis  ;  eodem  plane  modoy  qua  ven~ 
triculorum  pulfationes  in  arteriis  fentiri  antea  di- 
ximus  d  fanguinis  impulfu  nimirum  diflenfone 
faff  a }  &c.  If  the  a&ion  depended  on  the 

nerves,  what  fhould  make  the  auricles  move 
longer  than  the  ventricles  ?  but  if  on  the 
blood,  we  muft  allow,  that  as  the  pofterior 
parts  of  the  heart  are  fupplied  from  the  an- 
terior,  that  thefe  muft  firft  fail ;  and  even 
the  anterior  ventricle  before  its  auricle,  fince 
it  is  fupplied  by  it.  So  that  what  Harvey  ob- 
ferved  was  as  reafonable,  on  our  fuppofition, 
as  that  the  mill-wheel  ftaould  decreafe  in  mo¬ 
tion* 
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tion,  as  does  the  ftream  which  makes  it  move> 
and  that  at  length  it  fhould  ftand  ftill  while 
the  ftream  was  moving,  though  too  weakly 
for  it.  And  thus  he  obferves,  that  the  mo¬ 
tion  firft  began  in  the  umbilical  veffels,  and 
thence  to  the  auricles ;  and  at  length  to  the 
ventricles  5  j Capite  ultimo  Exercit .  And,  in  the 
fame  chapter,  he  obferves  that  the  auricle  is 
always  proportioned  in  ftrength  to  the  ventri¬ 
cle  in  different  animals,  ad  impellendum  et  im - 
plendum 5  than  which  nothing  can  make  it 
more  evident,  that  the  ventricles  owe  their 
diftenfipn,  or  di aft  ole ,  to  the  force  of  the  ver 
nous  blood  returning  to  them  ;  and  thus 
we  find  how  the  ventricles  of  the  heart  are 
brought  to  that  ftretchednefs  or  degree  of 
tenfton,  .we  reckon  a  preparation  for  mufcles 
to  make  them  exert  themfelves ;  every  ob- 
fervation  confirms  it  5  and  the  moft  obvious 
phceno?nena  we  meet  with  every  day,  argue 
for  it :  fo  that  there  can  be  no  objection  a- 
gainft  this  doftrine,  but  the  plainnefs  of  it. 

In  our  arguing,  we  have  obviated  the  obje¬ 
ction,  that  this  courfe  we  have  eftablilhed  is 
a  circulus  in  caufs ;  for  we  have  fhewn,  that, 
without  the  afiiftance  of  refpiration,  the  ve- 
•  nous 


Ill 


Of  the  Circulation  of  the  Blood. 

nous  blood  did  not  return  with  fufficient  force 
to  fill  and  diftend  the  auricle,  to  prepare  it  to 
&dt  upon  the  ventricle  :  fo  that  here  is  a  new 
force  perpetually  fuperadded  to  the  returning 
blood :  This  we  find  in  fadt  to  be  a  fine  qua 
non  in  the  circulation :  by  this,  and  the  a- 
ftion  of  the  arteries  and  veins  themfelves, 
while  in  a  ftate  of  dilatation,  the  anterior 
auricle,  and  thoracic  parts  of  the  cavce^  are 
greatly  bended  for  they  are  dilating  all  the 
time  the  right  ventricle  is  contracting ;  and 
thus  they  are  in  their  greateft  ftrength,  when 
the  ftrength  of  the  ventricle  is  fpent ;  and 
then  they  make  their  pufh  according  to  which 
the  ventricle  is  more  or  lefs  dilated  \  which 
of  necefiity  makes  its  pufh  in  its  turn :  and 
as  the  whole  thoracic  part  of  the  cavce  joins 
with  the  auricle,  the  imprefiion  they  make 
on  the  ventricle  muft  be  great :  every  part 
of  this  larger  bounds  contracting  and  giving 
an  impulfe  to  the  fluid  \  fo  that  the  momentum 
with  which  it  adts  on  the  ventricle,  muft  be 
made  up  of  what  refults  from  this  compound 
prefiure,  and  fo  make  up  the  lofs  of  what 
each  part  wants  in  ftrength  of  the  parts  of 
the  ventricle  5  and,  as  it  contains  more  than 

the 
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the  ventricle  can  receive  in  a  flate  of  health* 
it  never  returns  to  its  greateft  degree  of  con¬ 
traction,  having  flill  more  or  lefs  blood  in  re- 
ferve,  and  contracts  only  fo  far  as  it  is  able 
to  make  the  ventricle  yield  or  recede  from  its 
natural  tone ;  fo  that  each  part  of  the  ciflern 
adls  from  a  greater  flretch  than  the  ventricle, 
and  mull  of  confequence  in  this  refpedt  do  it 
with  greater  vigour ;  and  thus  we  fee,  that 
necelfarily,  when  the  auricle  adts  faintly,  the 
ventricle  mull  do  fo  likewife,  and  vice  verfa, 
according  to  what  we  find  to  be  fadt:  but  the 
chief  thing  to  be  regarded,  in  the  courfe  of 
the  adtion  of  different  patts  of  the  heart,  is, 
that  when  the  auricles  have  loll  moll  of  their 
force,  by  their  contraction,  the  arteries  have 
done  fo  likewife ;  and  thereby  the  relillance 
of  the  femilunary  valves  to  the  adtion  of  the 
ventricle  is  diminifhed;  and  confequently  the 
diafok  of  the  ventricles  can  fubfill  no  long¬ 
er:  and  thus  the  fyftole  takes  place  with  fuch 
a  pufh  from  every  quarter,  as  the  propped 
wall  falls  downward,  by  forcing  away  the 
props  for  it  is  manifell,  that  except  thefe 
valves  make  relillance,  the  ventricles  could 
not  be  dilated  at  all  by  the  blood  $  lince  they 

make 
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make  up  a  part  of  the  enclofer  where  it  is  con¬ 
tained  ;  and  therefore  we  may  judge  of  the 
force  neceffary  to  fupport  the  ventricles,  by 
the  refiflance  they  give ;  which  is  confider- 
able,  when  the  arteries  are  full  and  prefs  their 
blood  againft  thefe  valves :  but  when  the  ar¬ 
teries  fubfide,  which  they  do  againfl  the  time 
the  ventricles  are  full,  the  valves  can  make 
no  refiftance  at  all ;  and  thus  the  fluices  are 
opened,  and  the  ventricles  begin  their  fyftole , 
fooner  or  later,  according  as  the  blood  is  recei¬ 
ved  from  the  arteries.  And  this  fhews,  that 
as  the  quicker  return  of  the  venous  blood 
haflens  the  motion  of  the  heart,  fo  any  flop 
to  the  difcharge  of  the  arteries,  muft  retard 
it;  and  whether  or  not  the  flefhy  pillars,  a- 
gitated  by  the  ftream,  adds  a  flimulus  to  make 
the  ventricles  brifker  in  their  motion,  I  leave 
every  one  to  determine,  who  has  confidered 
how  certainly  the  touch  of  a  pin  does  this. 

Our  doctrine,  then,  of  mufcular  motion 
leads  us  to  an  eafy  explication  of  what  is  adled 
at  the  heart,  and  lets  us  fee  that  the  auricle  is 
the  moderator  and  bender  of  the  ventricle  for 
motion :  and  as  we  have  {hewn  this  in  the  an¬ 
terior  auricle  and  ventricle,  fo  it  holds  in  the 

P  poflerior  $ 
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pofterior  *,  for  when  the  anterior  auricle  has 
fo  far  reduced  itfelf  in  contracting,  that  it  can 
aflfeCt  the  ventricle  no  longer,  as  it  muft  do 
in  its  courie  of  contracting,  by  which  its  a- 
Ction  becomes  weaker  and  weaker,  then  the 
ventricle,  urged  weakly  by  the  auricle,  and 
but  little  refitted  by  the  valves,  exerts  itfelf, 
and  caufes  a  general  dilatation  of  the  arteries 
and  veins  of  the  lungs,  with  the  pofterior  au¬ 
ricle,  which  had  immediately  emptied  them- 
felves  into  the  pofterior  ventricle  ;  fo  that  the 
moment  they  are  emptied,  or  rather  have 

i 

their  blood  diminifhed  only,  they  are  again 
diftended  with  new  fupplies,  and  prepared  to 
urge  the  ventricle  before  them,  which  at  the 
fame  time  has  immediately  difcharged  itfelf 
into  the  aorta,  and  arrived  at  its  weakly  ftate, 
when  the  fource  whence  it  is  filled  is  in  the 
greateft  vigour;  juft  as  when  one  wave  fpends 
itfelf,  another  is  following  it  with  new  vigour, 
and  keeps  up  a  perpetual  flux ;  or,  as  the 
great  Harvey  juftly  fays,  in  his  5th  chapter, 
Nec  alia  ratione  id  fit ,  quam  cum  in  machinis 
una  rota  aliani  movente ,  omnes  fimul  moveri 
videantur .  Befides  that,  as  the  lungs  are  un¬ 
der  the  continual  preflure  of  the  air,  both  in 

infpiration 
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infpiration  and  exfpiration,  this  prefifure  muft 
add  greatly  to  the  force  of  the  blood  in  dila¬ 
ting  the  pofterior  ventricle ;  as  we  {hall  fully 
illuftrate  in  the  following  treatife.  So  that  it 
is  manifeft,  that  the  refpiration,  both  as  it 
adts  immediately  upon  the  lungs,  and  medi¬ 
ately  on  the  lower  belly,  is  a  great  caufe  of 
the  motion  of  the  blood  and  of  the  diaftole  of 
the  heart ;  which  is  the  chief  thing  to  be  in- 
veftigated,  in  order  to  account  for  the  circu¬ 
lation.  And  it  muft  be  obferved,  that  as  I 
have  argued,  that  through  the  lungs  the  mo¬ 
tion  of  the  blood  in  arteries,  veins  and  auri¬ 
cles,  is  uninterrupted,  both  when  the  arte¬ 
ries  are  filling  from  the  anterior  ventricle,  and 
when  difcharging  themfelves  again  ;  fo  the 
fame  takes  place  in  the  aorta  and  veins  com¬ 
municating  with  it ;  for  nothing  can  hinder 
the  veins  from  receiving  fupplies  from  their 
arteries,  even  at  the  time  thefe  are  a  filling 
from  the  heart ;  and  the  fame  fupplies  are 
necefiarily  continued,  when  the  arteries  are 
in  their  fyflole :  fo  that  there  is  a  conftant 
ftream  into  the  veins  ;  as  we  find  the  ftream: 
to  be  equal  in  them  in  venaefedtion  ;  though 
the  arteries,  on  their  contraction,  are  greatly 

exhaufted, 
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exhaufted,  as  is  the  thoracic  cittern  of  venous 

r\ 

blood  after  its  contraction  :  and  thus  the 
bounds  between  this  and  the  arteries,  fupply- 
ing  the  veins,  mutt  be  reckoned  greatly  load¬ 
ed  when  the  arteries  are  in  fyftole ;  for  then 
the  thoracic  cittern  is  like  wife  in  JyJlole ,  and 
therefore  there  mutt  be  an  accumulation  in 
the  velTels  between  the  two  ;  though  at  other 
times  there  is  ftill  a  courfe  into  it.  And  from 

r 

this  view  of  things  we  reckon,  that  the 
whole  of  the  circulation  in  the  larger  veflels 
is  fully  fhewn  through  all  its  changes,  and 
the  reafons  of  it  5  though  in  the  vena  porta- 
rum  it  mutt  have  a  longer  circuit,  and  pro¬ 
bably  in  fome  other  veins  from  their  make. 

But  however  plain  I  have  made  the  aftion 
pf  the  heart,  and  however  evident  it  feems 
to  be  that  the  blood  forced  in  upon  it  is  the 
caufe  of  its  diaftole 5  yet,  when  we  take  a 
fuller  view  of  things,  fomething  more  ad¬ 
mirable  mutt  appear  to  be  in  its  motions, 
than  we  have  brought  into  our  account.  The 
hearts  of  frogs,  pigeons,  and  many  other 
pf  the  letter  animals,  in  a  manner  dance  and 
leap  when  cut  from  their  bodies  warm.  My 
Lord  Bacon,  in  his  Hijl.  vitce  et  mortis,  tells 
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us,  that  he  faw  a  criminal’s  heart,  when  torn 

to 

from  his  body,  jump  up  and  down  more  than 
a  foot  high  for  fome  minutes  as  we  find 
moft  of  hearts  repeat  their  contractions,  fepa- 
rated  from  their  bodies,  when  prick’d  in  any 
one  place :  but  does  this  argue  any  thing  a- 
gainft  their  contracting  with  more  or  lefs 
force  according  to  the  diftenfion  or  ftretch 
made  of  their  fibres  by  -  the  venous  blood  ? 
This  we  fee  as  clearly  as  we  do  thofe  other 
experiments,  and  cannot  therefore  but  allow 
it  equal  credit:  nor  can  I  fee  that  any  thing 
more  can  be  argued,  from  the  motion  of 
hearts  feparated  from  the  body,  than  that  they 
are  moft  nicely  fet  for  it ;  fo  that  the  finalleft 
tremor  fets  the  whole  a  going,  like  Manners 
harp,  or  Van  Swieten  s  patient,  with  the  fun- 
beams.  It  is  obvious  that  vegetable  and  ani¬ 
mal  fibres,  of  the  fofter  make,  immediately 
upon  being  feparated  from  the  courfe  of  their 
nourifhment,  lofe  much  of  their  compaCtnefs 
of  texture  :  their  leflfer  elementary  parts,  by 
lofing  their  cement,  lofe  fo  much  of  their  co- 
hefion  one  with  another  ;  and  thus,  of  them- 
felves,  they  obtain  a  latitude  to  contract  or 
move  :  and  in  this  ftate  it  is,  that  a  fimulus 

makqs 
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makes  them  contract,  and  affedt  their  former 
degree  of  cohefion  ;  tho’  they  cannot  keep 
it,  for  want  of  a  proper  cement  provided  by 
nourishment.  And  mod;  of  the  nicer  and  more 
obfcure  powers  want  fome  incitement  to  roufe 
them  ;  as  we  find  the  eledtric  does  not  appear 
till  roufed  by  fridtion  :  and  why  fhould  it  ap¬ 
pear  more  ftrange,  that  the  attradlion  among 
the  leffer  parts  of  the  fibres  fhould  likewife 
require  fome  incitement  ?  This  the  air  does 
to  parts  not  formerly  expofed  to  it,  for  fome 
time,  after  the  death  of  the  animal ;  when 
that  fails,  the  touch  of  a  pin ;  after  that, 
warm  water  ;  and  when  this  fails,  the  touch 
of  a  hot  iron.  So  that  when  the  weaker  Jli- 
mulus  fails,  the  ftronger  and  more  penetrating 
can  do  it :  than  which^ttothing  can  argue 
more  ftrongly,  that  all  confifts  in  the  me¬ 
chanical  operation  of  the  Jlimulus  upon  a  ma¬ 
chine  well  fet  for  it,  What  the  operation  of 
a  hot  iron  mud  be  upon  fuch  a  corded  elaftic 
piece  of  work  as  a  mufcle,  is  not  difficult  to 
imagine  :  one  fibre  running  through  it,  to 
which 'the  red  are  fome  how  or  other  linked, 
when  corrugated,  which  is  the  native  efiedt 
pf  heAt  on  fuch  fibres,  jnuft  agitate  the 

whole  i 
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whole  ;  and,  from  the  counteranions  among 
fo  many  fibres  as  are  there  combined,  repeat¬ 
ed  vibrations  muft  happen  before  the  firft 
fhock  ceafes :  warm  water  a£ls  the  fame 
way ;  and  a  pin  may  be  allowed  the  like  ope¬ 
ration,  though  it  afts  upon  leflfer  bounds. 
In  the  inftance  formerly  mentioned,  the 
touch  of  a  pin  could  make  a  ftrong  bell 
found,  by  making  all  its  parts  vibrate  ;  and 
why  not  agitate  a  wliole  mufcle,  one  of  the 
niceft  corded  machines  we  know,  and  which 
can  be  played  upon  by  the  rays  of  light,  as 
we  faid  before  ?  How  fhouid  we  reckon  it 
fo  ftrange,  then,  that  a  heart  fhouid  bounce 
and  play,  knitting  and  relaxing  again,  while 
vigorous  with  its  natiye  powers,  and  expofed 
to  the  influence  of  fiich  fiimuli  ?  A  man  fings 
over  an  empty  glafs,  and  makes  it  tone  to 
his  tune  ;  and  fhall  the  fire  appear  enchant¬ 
ing,  when  a  heart  bounces  from  it,  and  there¬ 
by  only  fhews  its  corrugating  force  ?  Warm 
water  again  immediately  checks  the  motions 
of  a  fifh’s  heart,  and  cold  fets  it  a  moving  j 
as  Hoffman  often  obferved,  Syjlem.  vol.  2.  p.  33. 
This  fhews  how  they  are  fet  for  different 
ihocks :  and  thus  Mr.  Hales  reckons  the'  dif¬ 
ference 
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ference  in  different  menftrua ,  is  owing  to  the 
difference  of  the  (hock  they  give  different  bo-> 
dies.  But,  be  this  as  it  will,  it  does  not  af- 
fed  our  obfervations,  that  mufcles  muff  be 
on  the  ftretch  before  they  ad ;  and  that  in 
proportion  as  they  are  ftretched,  if  the  cohe- 
fion  of  the  parts  be  not  diffolved,  they  ad  the 
ftronger ;  on  which  the  whole  dodrine  of 
the  circulation  depends;  And,  as  P.  Bcrellus , 
in  the  laft  of  his  firft  ceritury  of  obfervations, 
has  obferved,  that  not  only  the  mimofay  but 
feveral  flowers  contrad  all  their  parts,  by 
touching  one  very  flightly,  this  mobility,  in 
well-adjufted  machines,  fhould  not  appear  fo 
odd  ;  efpecially,  as  he  further  obferves,  that, 
by  exercifing  them  a  little  this  way*  they  lofe 
their  delicacy,  and  feem  not  fo  pliable  to  the 
touch  ;  not  unlike  the  hearts,  which  ftand  it 
for  a  few  trials ;  though  there  are  others 
which  can  be  kept  in  play  very  long*  All  de¬ 
pends  upon  the  original  ftrudure  and  vigour 
of  the  parts  :  the  fame  way  the  dura  mater 
gives  over  its  adion  after  repeated  pundures, 
as  Baglivi  obferves ;  fo  that  the  vegetable  and 
animal  parts,  of  a  delicate  and  eafily  changed 
ftrudure,  have  that  foon  refolved,  and  put  out, 
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of  tune  for  action,  merely  by  exercifing 
them  :  but,  by  reft,  and  the  recruits  they  have 
from  nourifhment,  while  in  a  live  ftate,  this 
is  again  reftored.  Thus  likewife  we  find, 
that  upon  the  deftrudtion  of  the  nerves,  eve¬ 
ry  part  in  the  body  becomes  paralytic,  as  well 
as  the  mufcles.  So  that  thefe  furpriftng  mo¬ 
tions  which  continue,  for  fome  time,  in  parts 
feparated  from  the  body,  ferve  rather  to 
confirm  than  contradidi  our  dodtrine $  as 
they  are  very  ftrong  againft  thofe  fuppofi- 
tions,  which  make  an  immediate  flow  of  fpi- 
rits  neceifary  to  bring  the  mufcles  to  adtion. 
An  eel’s  heart  beating  an  hour  in  an  exhauft- 
ed  receiver,  as  Mr.  Boyle  obferves,  fhews  an 
immediate  flux  not  to  be  fo  necefiary ;  and, 
even  after  a  fecond  hour,  fome  degree  of 
heat  fet  it  a  going ;  which  fhews,  that  fome 
fifties  are  touched  with  heat,  as  well  as  cold  ; 
and  is  a  plain  proof,  ho\^  the  fibres  of  different 
creatures  are  differently  difpofed  for  motion, 
and  to  propagate  it  differently,  in  the  fame 
perfons,  according  to  their  ftate  of  health. 
Upon  the  whole,  one  cannot  but  reft  fatisfied, 
that  contraction  is  the  native  difpofition  of 
fibres  in  a  live  and  healthy  animal,  and  rela- 
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xation  in  a  dying  and  dead  animal ;  and  that 
a  Jlimulus  to  any  one  part,  makes  the  relaxed 
parts  through  the  whole  mufcle  regain  their 
contraction  for  a  moment,  as  the  conftant 
flow  of  the  bile  keeps  up  the  periflaltic  mo¬ 
tion  in  the  guts ;  and  vomits  and  purges  pro¬ 
duce  convulfions  in  them.  And  thus  it  is  but 
natural,  that  the  fphindlers  and  heart  flhould, 
in  languifhing  animals,  be  found  relaxed  and 
open,  though  their  diaftole  is  not  their  natural 
ftate,  when  they  are  in  vigorous  health.  And 
thus  the  reafon  likewife  appears,  why  parti¬ 
cular  fibres  are  feen  contracting  in  the  fham- 
bles,  fome  time  after  the  animal  has  been 
hung  up ;  and  the  hearts  of  fome  animals 
cut  into  feveral  morfels,  do  neverthelefs  fhew 
a  fyjlole  and  diaftole.  Now  the  fibrous  parts 
are  feparating  in  courfe  ;  but,  retaining  ftill 
fome  of  the  uniting  force  natural  to  them 
while  in  life,  the  Jlimulus  of  the  air  can  as 
v  certainly  affeCt  them,  while  endued  with  any 
degree  of  it,  as  it  does  the  violin  tun’d  uni- 
fon  with  another,  by  which  the  air  is  modu¬ 
lated. 
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P.  S .  Along  with  this  treatife,  I  muft  re¬ 
commend  the  reading  of  one  upon  the  fame 
fubje<ft,  *by  Jof  Weitbrecht>  in  the  6th  and 
7th  volumes  of  the  Petropolitan  Commentaries, 
where  there  is  a  moft  diftin6t  account  of  the 
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progrefs  of  the  circulation  in  different  rece¬ 
ptacles  and  veffels  ;  and  feems  only  deficient, 
in  not  having  obferved  the  ufe  of  the  valves 
bounding  the  cava  within  the  thorax ,  which 
make  that  portion  of  them,  with  the  auricle, 
a  diflinft  cavity,  as  much  feparated  from  the 
abdominal  cava  and  its  branches,  as  the  aorta 
is  from  the  left  ventricle  of  the  heart,  and 
fuffers  a  diftenfion  and  contraftion  like  the 
arteries,  according  to  W aliens  §  obfervation, 
as  we  obferved  above.  And,  in  a  paper  we 
laid  before  the  Philofophical  fociety  at  Edin¬ 
burgh  y  in  the  year  1739,  after  we  had  inve- 
ftigated,  in  a  human  fubjedt,  Euflachius  s  valve, 
according  to  Winflows  method,  in  the  Parifan 
Memoirs  anno  1717,  an  attention  to  this 
valve  fhews,  that  the  thoracic  portion  of  the 
cava  and  aorta ,  have  their  action  fynchro- 
nous,  but  not  the  intermediate  veins  ;  where¬ 
as  all  the  arteries  and  veins  of  the  lungs, 
with  the  left  auricle,  are  filled  together,  and 
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then  difcharge  themfelves  at  once,  in  refto- 
ring  themfelves  after  a  confiderable  diftenfion, 
and  by  the  affiftance  of  refpiration,  as  Mrr 
Weithrecht  allows  ;  though  he  feems  to  have 
had  no  notion  that  the  finus  venofus  before 
the  right  ventricle  had  the  fame  advantages, 
as  we  have  fhewn  above  ;  and  therefore  feems 
to  attribute  their  diftenfion  to  a  vacuity  in 
them,  upon  relaxing  fomewhat  after  contra¬ 
ction  :  the  whole  of  which  goes  upon  fup- 
pofitions  for  which  there  is  no  foundation,  as 
we  have  fhewn  above. 
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[E  cavity  of  the  breaft  is  bounded  by 
the  ribs,  joined  behind  by  the  verte¬ 
bra,  and  before  with  the  jlermm ,  and 
filled  neatly  up,  in  their  interftices,  with  a 
double  feries  of  mufcles,  lined  with  mem¬ 
branes  ;  and  thus  form  a  very  clofe  barrel, 
though  not  cylindrical,  being  much  more 
contracted  above  than  below,  where  it  is  clo- 
fed  up  very  neatly  by  the  diaphragm,  which 
is  a  broad  ftrong  mufcle,  llretched  crofs  the 
trunk  of  the  body  obliquely,  from  the  Jlernum 
downwards,  and  meets  the  fpine  at  a  very 
acute  angle ;  and  though  it  lets  pafs  the  gul¬ 
let  and  many  of  the  larger  veffels,  yet  all  is 
made  clofe  by  the  pleura  attached  to  them  on 
one  fide,  and  the  peritonaum  on  the  other* 
The  two  firft  ribs  ly  more  horizontally,  be¬ 
tween  the  Jlernum  and  fpine,  than  the  reft ; 
and  though  they  let  pafs  the  wind-pipe,  and 
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gullet,  with  many  veffels ;  yet,  by  mufcles, 
ligaments,  and  the  pleura ,  the  cavity  of  the 
bread:  is  quite  clofed  up  here ;  fo  that  the 
whole  cavity,  examined  within,  is  found 
fmooth  and  entirely  lined  with  the  pleura , 
made  firm  by  a  concurrence  of  bones,  liga¬ 
ments,  and  mufcles  ;  and,  confequently,  the 
whole  of  the  inclofing  walls  muft  be  quite 
clofe  and  firm. 

The  parts  contained  within  it  are,  the 
heart,  and  the  lungs,  appended  to  the  wind¬ 
pipe,  together  with  the  nerves,  and  blood- 
veflels  which  pafs  through  it,  and  a  gland 
placed  at  the  uppermoft  and  fore  part  of  the 
mediajlinum ;  all  of  which  are  far  from  fill¬ 
ing  up  the  cavity  in  its  enlarged  ftate,  when 
the  lungs  are  not  blown  up. 

But,  before  we  confider  the  adtion  of  thefe 
parts,  it  will  be  neceflary  to  confider  the  fa¬ 
bric  of  the  lungs,  and  the  courfe  of  the 
hlood-vefiels  through  them. 

The  wind-pipe  divides  into  two  large 
branches  about  the  fourth  'vertebra  of  the  back; 
on.e  to  ferve  each  portion  of  the  bread:,  as  it 
is  divided  longitudinally  by  the  mediajlinum : 
thefe  are  immediately  fubdivided  into  fmaller 
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branches,  until  they  are  brought  to  the  great- 
eft  fubtility,  and,  at  length,  become  membra¬ 
nous,  and  are  expanded  into  very  fmall  and  thin 
veficles ;  all  of  which  are  fo  combined,  as  to 
make  up  clufters  quite  contiguous;  and  out  of 
them  there  are  three  lobes  formed  in  the  right 
fide ;  and  two  in  the  left,  poflfeflfed  by  the 
heart,  and  made  lefs  in  itfelf,  by  the  mediajli - 
num ,  inclining  fomewhat  more  this  way,  in  its 
defcent :  fo  that  the  cartilaginous  wind-pipe, 
with  its  cartilaginous  branches,  and  the  vef- 
fels  appended  to  them,  make  up  one  veficu- 
lar  mafs,  whereof  all  the  parts  communicate 
with  the  wind-pipe,  by  their  diftindt  con¬ 
duits,  and  are  invelopped  by  the  pleura ,  which 
externally  connects  their  convex  furfaces. 

The  pulmonary  artery  entering  the  lungs 
near  the  firft  divifion  of  the  wind-pipe,  fends 
branches  all  along  with  its  branches ;  and,  at 
length,  fpreads  its  extremities  over  the  vefi¬ 
cles,  forming  a  regular  net-work  by  their  in- 
ofculations ;  the  veins,  rifing  from  them  here, 
keep  by  the  fame  branches  of  the  wind-pipe, 
till  they  form  their  four  large  heads  join¬ 
ing  the  left  auricle  ;  and,  except  by  thefe 
vafcular  attachments,  the  whole  lungs  hang 

quite 


128 


Of  Refpiration « 


quite  free,  by  the 
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the  breaft,  lying,  when  unblown,  clofe  upon 
the  heart,  but,  when  inflated,  fpreading  to  all 
the  corners  of  that  cavity  5  though  they  be¬ 
come  not  contiguous  to  the  fides  of  the  breaft, 
the  inclofing  wall ;  fince  air  pafles  the  lungs, 
and  muft  therefore  ly  between  them  and  the 
pleura ;  as  Dr.  Hales  has  evidently  (hewn,  in 
1 1 2th  and  113th  experiments  of  his  vegetal 
ble  ftatics ;  and  may  be  found  by  any  one 
that  will  try  to  blow  up  the  lungs,  which  he 
will  find  impracticable  to  keep  diftended, 
however  faft  he  ties  the  wind-pipe,  after  blow¬ 
ing  them  full,  except  he  repeats  the  diftenfiori 
till  the  lungs  become  quite  rigid  and  ftiff,  and 
fo  fupport  themfelves  by  their  own  firmnefs; 
which  is  a  manifeft  proof  of  their  being  per¬ 
vious,  though  not  greatly  fo,  they  fubfiding 
very  flowly :  and  Dr.  Hales,  in  his  expert 
ments,  has  obferved,  that  it  is  only  by  a  few 
paflages  they  tranfmit  air. 

But,  to  underftand  the  adtion  of  refpiration, 
we  are  firft  to  confider  the  ftate  of  the  lungs* 
and  cavity  of  the  breaft,  in  a  child  not  born : 
in  him  the  ribs  are  greatly  deprefled,  and  the 
diaphragm  is  thruft  up  to  the  third  or  fourth 
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rib,  as  I  have  found  by  examination.  In 
this  cafe,  then,  the  diaphragm  muft  be  ex¬ 
tended  greatly  beyond  the  length  it  would 
have  if  lying  ftraight  between  the  different 
parts  to  which  its  fibres  are  infert,  as  we 
have  defcribed  them ;  and  the  ribs  in  this  po- 
fture,  lying  fpread  to  as  great  an  extent  as 
their  articulations  allow,  the  muffles  be¬ 
tween  them  muft  likewife  be  greatly  ftretch- 
ed  beyond  their  tone  ;  in  which  ftate  they 
never  remain  without  force,  as  we  fhewed  in 
treating  of  the  contra&ile  fibres,  and  with 
them  every  other  mufcle  muft  be  ftretched* 
aftifting  to  raife  the  ribs :  and  the  lungs  thus 
confined  are  found  fo  compacft,  that  they  will 
fink  in  water ;  which  they  never  do  after  their 
having  been  once  blown  up. 

Such,  then,  is  the  fituation  of  things  in 
the  cavity  of  the  breaft*  And  as  for  the  exter¬ 
nal  force  that  overcomes  the  natural  tone  of 
thefe  muffles,  and  that  detains  them  contrary 
to  this  their  natural  tendency  in  that  ftate  of 
Violence ;  this,  without  doubt,  in  the  cafe 
of  children  yet  in  the  womb,  can  be  no  other 
but  the  weight  of  the  atmofphere  preffing  up¬ 
on  the  integuments  of  the  mothers  belly;  and 
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thereby  communicating  its  fuperior  force  to 
the  uterus j  and  fo  to  the  breaft  of  the  child : 
for  as  the  wind-pipe  and  bronchia ,  not  yet  in¬ 
flated,  can  afford  no  balance  to  the  external 
air,  whereby  the  mufcles  that  raife  the 
breaft  might  be  relieved  from  the  preflure 
they  are  under ;  thofe  mufcles,  while  the  ribs 
accommodate  themfelves  to  the  fmall  contents 
of  the  breaft,  cannot  but  come  to  be  ftretch^ 
ed,  and  continue  in  this  ftate  of  violence,  un- 
lefs  they  were  fo  rigid  and  ftrong  as  not  to 
yield  to  the  whole  ftrength  of  the  atmofphere  ; 
which  can  at  no  rate  be  pretended. 

The  next  thing  we  have  to  confider,  is, 
what  happens  to  thofe  mufcles  at  the  birth. 
Upon  this  event,  no  fooner  comes  the  child 
out  of  its  clofe  confinement,  fo  as  to  be  ex- 
pofed  to  the  outward  air,  but,  this  elaftic  fluid 
immediately  pervading  every  open  paflage,*^ 
the  noftrils,  the  mouth,  the  gullet,  and,  par¬ 
ticularly,  rufhing  into  the  wind-pipe,  and  car¬ 
tilaginous  bronchia ,  a  power  now  enters  the 
breaft  equal  to  the  whole  weight  or  force  of 
the  atmofphere ;  which  cannot,  therefore, 
but  relieve  the  intercoftals,  the  diaphragm, 
&c .  from  that  outward  preffure  they  are  un¬ 
der  : 
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der :  for,  as  it  is  the  natural  difpolition  of  e-* 
very  mufcle  to  contract  itfelf,  and  not  to  quit 
its  contracted  ftate,  without  great  reliftance, 
it  is  here  to  be  confidered,  that,  of  the  whole 
force  of  the  atmofphere  preffinpj  upon  the  mu- 
fcles  employed  in  railing  up  the  breaft,  it  is 
only  a  certain  portion  of  that  force  that  keeps 
thofe  mufcles  ftretched,  whilft  the  reft  is 
fpent  in  anfwering  the  reliftance  that  arifes 
from  their  contraction  :  fo  that  the  air  intro¬ 
duced  into  the  breaft,  being  equal  to  the 
whole  force  of  the  atmofphere,  cannot  but 
prove  greatly  fuperior  to  that  part  of  it  which 
ltretches  thofe  mufcles ;  and  thereby,  fetting 
them  at  liberty,  it  puts  it  in  their  power  to 
exert  their  native  force,  to  contract  them- 
felves,  and  fo  to  elevate  the  breaft,  wherein 
the  outward  and  inward  air  come  to  balance 
^one  another.  Here,  then,  we  fee,  that  from 
the  outward  air  rulhing  into  the  wind-pipe, 
and  cartilaginous  bronchia ,  the  breaft  is  hea¬ 
ved  up ;  and,  of  neceffity,  while  this  is  a^- 
doing,  (which  is  done  in  a  moment)  the  fub- 
tile  fluid  is  ftill  penetrating  farther,  and  reach¬ 
ing  the  velicles  it  blows  up  and  expands  the 
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lungs,  as  it  fills  up  every  other  cavity  to  which 
it  can  have  accefs.  But,  befides  this  mecha- 
nifm  that  fo  far  contributes  to  the  railing  of 
the  bread,  the  mind  likewife  may  be  concei¬ 
ved  herein  to  lend  her  aflidance,  as  (he  may 
thereto  be  incited,  by  a  new  fenfation  at  the 
bread:,  occasioned  by  the  run  of  fredi  air  in¬ 
to  it,  and  by  the  new  current  of  blood  for¬ 
cing  its  way  into  the  lungs,  whofe  difficulties 
ever  after  awaken  greatly  the  attention  of  the 
mind.  Thus  much  for  the  firft  infpiration, 
and  how  the  bread:  comes  thereby  necefiarily 
to  be  raifcd.  ~  V  L 
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Now  the  bread  thus  raifed,  its  capacity,  in 
all  its  dimenfions,  is  greatly  increafed ;  and 
therein  the  lungs,  now  inflated,  having  full 
room  to  dilate  themfelves,  the  blood  (which 
heretofore,  without  touching  the  lungs,  had 
pafled  from  the  vena  cava  to  the  left  auricle 
and  aorta ,  partly  by  the  foramen  ovale ,  and 
partly  by  a  veflel  lying  between  the  roots  of 
the  pulmonary  artery  and  aorta )  finds  a  free 
paffage  through  them  ;  and  comes  at  length 
to  be  confined  to  that  courfe  we  defcribed 
when  treating  of  the  circulation.  And  con- 
fidering  that  the  blood,  now  Spread  among 

the 
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the  vleficles  of  the  lungs,  muft  be  diffufed 
over  avaft  furface,  no  lefs,  by  Dr.  Keifs  cal¬ 
culation,  than  five  times  the  whole  furface  of 
the  body  ;  and  that  at  the  fame  time  it  is  im¬ 
pregnated  with  a  degree  of  heat,  fuperior  to 
that  of  the  fun  in  the  dog-days,  as  we  fhew 
when  treating:  of  the  blood;  one  cannot  but 
allow,  that  the  evaporation  of  its  volatile  ful- 
phureous  fumes,  with  which  it  abounds,  muft 
be  very  great  through  the  whole  extent  of 
the  breaft.  As  therefore  the  air  in  the  lungs, 
and  every  where  through  the  breaft,  now  o- 
vercharged  with  fulphureous  fumes,  cannot 
but  thereby  have  its  elafticity  confiderably 
fpoil’d  and  broken  ;  fo  this,  of  courfe,  great¬ 
ly  diminifhing  that  inward  force  or  balance, 
by  means  of  which  the  intercoftals,  and  o- 
ther  mufcles,  were  enabled  to  contract  them- 
felves,  and  fo  to  elevate  the  cheft,  the  out¬ 
ward  preffure  of  the  atmofphere,  now  fupe¬ 
rior  in  power,  muft  again  prevail;  and,  by 
deprefling  or  ftretching  thofe  mufcles,  very 
much  leffening  the  cavity  of  the  breaft,  the 
inward  effete  feeble  air  contained  in  the 
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lungs,  &c.  is  forced  to  give  way,  and  to  rufh 
put:  and  herein  we  fee  the  firft  expiration. 
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But  again,  now  that  the  lungs  are  em¬ 
ptied  of  air,  and  if  any  remain  in  the  vefi- 
cles  or  bronchia ,  it  has  loft  its  fpring ; ,  from 
the  nature  of  fluids,  it  is  impoflible,  but  the 
vigorous  external  air,  having  nothing  to  op- 
pofe  it,  muft  rufh  in  again  along  its  former 
eourfe,  and  heave  up  the  breafts,  and  inflate 
the  lungs ;  till,  by  lofing  again  its  elafticity 
amidft  the  fumes  that  arife  from  the  fulphu- 
reous  parts  of  the  blood,  it  lofes  again  the 
balance  ;  and,  by  the  fubfiding  of  the  breaft 
and  lungs  under  the  preflure  of  .  .the  atmo- 
fphere,  is  again  forced  out,  or  made  to  ex¬ 
pire,  and  fo  makes  way  for  another  inspira¬ 
tion.  And  thus  the  machinery  is  carried  on, 

•  '  t  •  V 

till  the  animal  comes  to  breathe  out  its  laft ; 
fo  that,  by  an  inevitable  neceflity,  inspira¬ 
tion  and  expiration  fucceed  to  one  another, 
at  longer  or  fhorter  intervals,  according  to 
the  force  of  the  rifing  fumes,  the  ftrength 
of  the  air,  and  the  vigour  of  the  mufcles, 
&c. 

Dr.  Hales ,  we  find,  experiment  108*  Veget, 
Stat.  was  not  able  to  breathe  240  cubical 
inches  of  air  above  a  minute ;  for  then  he 
was  not  able  to  blow  a  bladder,  into  which  he 
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breathed,  more  than  half  full;  and  confer 
quently  the  lungs  would  keep  equally  flaccid, 
there  being  accefs  to  no  frefh  air  to  play  up¬ 
on  the  lungs ;  both  that  in  the  bladder  and 
lungs  being  thus  weakened :  but  though  he 
had  forced  a  breathing  for  a  minute,  yet, 
in  left  than  half  a  minute,  he  found  he 
did  breathe  with  difficulty.  And,  in  fadt, 
we  find,  that,  in  the  20th  part  of  a  minute, 
the  fumes  have  fo  far  deftroyed  the  air,  as  to 
leave  room  for  a  new  infpiration;  people  in 
health  infpiring  about  20  times  in  a  minute; 
and  therefore,  after  that,  if  the  air,  once  infpi- 
red,  is  not  changed,  or  a  freedom  left  for  new 
air  to  fucceed,  the  refpiration  muft  always  be¬ 
come  more  and  more  uneafy,  and  at  length 
uncapable  to  balance  the  external  air  fo  far, 
as  to  allow  the  mufcles,  for  enlarging  the  tho¬ 
rax,  to  exert  themfelves. 

And  thus  we  find  that  it  is  the  air  that  plays 
the  whole  machinery  of  refpiration;  though, 
by  the  dodtrine  of  animal  motion  by  the  fpi- 
rits  thefe  fhould  have  enlarged  the  bread: 
before  the  air  could  have  entered  its  cavity ; 
but  what  fhould  make  any  new  courfe  in  them 
for  that  purpofe,  upon  the  birth,  is  not  to 
I'm  f  .  *  be 
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be  imagined.  What  we  have  advanced,  is 
built  upon  certain  fads,  and  makes  the  adion 
of  the  mufcies  depend  on  the  accefs  of  the 
air  to  the  bread ;  and  ever  after,  upon  a  fup- 
ply  of  frefh  and  vigorous  element,  not  to  be 
had  on  the  tops  of  mountains,  or  dagnating 
caves,  or  places  where  fulphureous  fumes 
prevail,  whether  arifing  from  t,he  bc^vels  of 
the  earth,  the  bodies  of  men,  &c. 

Dr.  Langrijh ,  by  his  experiments  upon 
brutes,  feems  to  have  added  much  to  the 
drength  of  thefe  arguments ;  for,  by  forcing 
in  fulphureous  fumes  to  the  different  cavities 
of  the  body,  and  by  keeping  the  whole  bo¬ 
dy  involved  with  them,  except  the  lungs,  the 
animal  fuffered  little ;  but  when  forced  thro’ 
the  wind-pipe,  killed  it  immediately  :  fo  that 
the  fuiphur  had  no  bad  effed,  but  where  it 
prevented  the  adion  of  refpiration  5  though 
the  author  imagined  it  was  by  killing  fome 
unfelt  cether .  But  fince  the  unadive  air  in  the 
lungs  is  dill  attended  with  this  effed,  and 
that  in  an  exhauded  receiver  the  fame  mif- 
fortune  fhews  itfelf,  there  is  no  need  of  fuch 
a  fuppofition. 


By 
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By  the  whole  argument  it  appears,  then, 
that  the  mufcles  of  the  breaft  are,  by  the 
force  of  the  atmofphere,  as  much  oppofed 
in  their  tone,  and  put  on  the  ftretch,  when 
the  air  is  deftroyed  in  the  chert,  as  the  fphin- 
titers  are  in  their  tone,  by  the  bodies  driven 
in  upon  them  occafionally.  And  thus  we 
fee  how  fuch  as  have  the  organs  of  refpira¬ 
tion  weak,  or  have  a  difficulty  of  breathing 
upon  any  other  account,  feel  fo  much  the 
changes  of  the  air.  It  is  upon  the  air  that 
the  exfpiration  depends :  it  is  the  principal 
antagonift  to  thefe  mufcles  which  dilate 
the  chert ;  if  it  languifhes,  the  exfpira¬ 
tion  muft  be  faint,  and  confequently  the  in- 
fpiration  muft  return  the  fooner ;  that  is,  there 
will  be  a  quick  and  faint  refpiration.  And  if 
We  will  fuppofe  a  faulty  blood,  not  much  ab¬ 
ounding  ill  volatile  fulphureous  parts,  we 
muft  allow,  on  our  hypothefis,  that,  in 
this  cafe,  as  the  internal  air  would  be  but 
flowly  killed,  fo  there  would  be  a  difficult  in- 
fpiration,  and  a  great  oppreffion  at  the  breaft, 
from  a  rarefa&ion  of  air  not  killed ;  and  the 
external  atmofphere  would  be  too  weak  an 
antagonift,  and  fail  in  depreffing  the  breaft 

S  and 
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and  ftr  etching  the  mufcles.  And  how  far  the 
fwelled  veins,  and  ftomach,  and  a  general  fenfe 
of  ftraitnefs  over  the  whole  body,  (which  afth- 
matic  perfons  fo  ordinarily  complain  of)  {hew 
the  caufe,  I  leave  every  one  to  judge  :  to  me 
they  greatly  argue  the  want  of  that  volatility  in 
the  blood,  or  attenuated  fulphur ;  and  by  this 
the  air  is  not  only  felt  too  ftrong  in  the  breaft, 
but  in  the  ftomach,  and  every  vein  ;  whence 
all  the  afthmatic’s  uneafinefs  ;  for  which  an 
infufion  of  fal  volatil.  corn .  cerv.  and  fuccin . 
with  fulphur,  w~as  a  great  remedy  of  Willis  s, 
though  he  had  not  adverted  to  this  theory. 

The  whole  of  this  do&rine  is  fo  manifeft 
from  Dr.  Haless  experiments,  that  one  would 
be  apt  to  fufpedt  that  it  was  the  chief  thing 
he  had  in  view  to  eftabliih  from  them  but 
though  he  never  makes  any  conclufion  to  that 
purpofe,  yet  he  is  very  pofitive,  from  his 
i  nth  experiment,  that  there  is  no  vivifying 
fpirit  carried  along  with  the  air,  caufing  that 
fudden  recruit  of  life,  fpirit,  and  ftrength, 
we  find  inftantly  arife  in  langui£hing  cafes, 
from  the  admiflion  of  frefti  air  ;  and  that  all 
this  happy  fenfation  is  from  the  fuller  dilata¬ 
tion  of  the  lungs,  and  a  brilker  circulation 

following 
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following  upon  it :  but,  left  the  experiments 
he  made  had  not  been  convincing  to  fuch  as 
had  long  dwelt  upon  the  treafures  the  air  con¬ 
veyed  with  it,  he  feems,  in  the  114th,  to 
have  contrived  an  apparatus ,  to  fhew,  that  no¬ 
thing  was  neceffary  for  all  thefe  furprifing  ef¬ 
fects  of  a  free  refpiration,  but  the  blowing  up 
and  agitating  the  lungs ;  for  when  the  air  ( 
was  fo  effete,  as  not  to  do  this  of  itfelf,  by  ( 
pufhing  it  by  means  of  a  bladder  appended  to 
a  dog’s  wind-pipe,  he  made  this  air,  under 
whofe  influences  the  dog  quite  languifhed, 
cherifh  and  .revive  him  again,  by  its  mere 
mechanical  a&ion.  And  thus  opens  a  dif¬ 
ferent  view  to  us  from  what  we  had,  of  thefe 
cafes  where  the  air  kills  directly,  from  lofing 
its  elafticity  $  and  fhews  a  caufe  very  different 
from  what  obtains  in  the  cafes  where  poifonous 
exhalations  introduced  to  the  blood  kill  more 
or  lefs  flowly,  without  regard  to  the  refpiration. 

After  taking  away  the  cherifliing  virtue 
of  the  air,  it  muft  be  natural  to  demand,  why 
all  this  apparatus  to  introduce  it  into  the  body? 
why  fuch  a  delicate  cartilaginous  membranous 
foe  to  receive  it,  fuch  walls  to  fecure  this  ?  and 
why  fliould  the  whole  mafs  of  blood  pafs  in 
.  jrevievy 
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review  before  it  ?  This,  indeed,  at  firlt  view, 
would  look  as  if  the  blood  received  here  fome 
perfe&ing  ftroke  ;  and  we  may  perfuade  our*^ 
felves  it  was  not  for  nought,  And  fo  many 
having  engaged  to  fhew  at  great  length  the 
chief  defign  of  refpiration,  difcover  how  fen- 
£ ble  Phyfiologifts  have  been  of  the  import 
ance  of  this  apparatus .  Some  have  thought  a 
mixture  of  the  air  with  the  blood  was  of  ab- 
folute  necefiity.  But  why  a  particular  provi- 
fion  for  this,  which  is  certainly  done  in  the 
common  courfe  of  the  chyle,  where  there  is 
nothing  to  hinder  it  ?  and  therefore  air  mull 
aflociate  and  go  along  with  every  drop  of  it, 
as  it  does  with  every  liquid  it  meets  ;  for  all 
abound  with  air,  and  thus  mix  more  fafely 
with  the  blood :  for  Dr.  LangriJBs  experi¬ 
ments  Ihew,  that  air  cannot  fafely  be  admit¬ 
ted  directly  to  it,  ( Vid .  his  laft  experiment  up¬ 
on  fulphur).  Nor  does  the  mixture  of  the 
new  admitted  chyle  with  the  old  ftock  of 
blood,  and  the  attenuating  its  particles,  com¬ 
bining  too  much  in  the  veins,  feem  a  fuffici- 
cnt  ground  for  this  apparatus ,  as  fome  would 
have  it ;  a  work  the  force  of  the  heart  and 
arteries  are  fo  well  fitted  for.  What  lhall  we 
V:  ■ ,  then 
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then  affign  as  a  fufficient  talk  for  it  ?  To  di¬ 
late  the  ventricles  of  the  heart,  by  adding  to 
the  momentum  of  the  blood  forced  in  upon 
them  ;  as  we  hinted,  in  accounting  for  the 
action  of  the  heart,  when  treating  of  the  cir¬ 
culation  :  and  thus  to  prepare  them  for  a  vi¬ 
gorous  contraction. 

By  innumerable  obfervations,  we  find,  if 
the  force  of  the  refpiration  is  not  felt  upon 
the  returning  blood,  that  the  circulation  flops 
at  once  $  as  was  manifefl  from  a  few  of  thefe 
we  adduced  in  our  treatife  upon  that  fubjeCt : 
by  which  it  would  appear ,v  that  the  refpira¬ 
tion  was  the  true  antagonifl  to  the  fyflole  of 
the  heart.  We  {hewed  this  in  the  cafe  of  the 
right  ventricle  $  and  if  it  has  fuch  a  force  me¬ 
diately  by  the  abdomen,  it  muft  certainly  flill 
more  direCtly  have  it  upon  the  left  ventricle, 
for  which  the  great  apparatus  of  the  lungs  is 
fo  obfervably  formed.  Thefe  hang  loofe  in 
the  cavity  of  the  breafl,  and  have  either  effete 
air  fqueezed  from  them,  or  frefh  dilating 
them  ;  in  both  which  cafes,  the  numerous 
capillary  arteries  tnuft  be  preffed  by  thefe  dif¬ 
ferent  aClions  and  the  fum  of  all  muft 
fqueeze  the  blood  direCtly  upon  the  left  ven¬ 
tricle, 
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tricle,  as  we  took  notice  in  the  treatife  of  the 
circulation. 

Now,  fome  have  made  this  force  extra¬ 
vagantly  great,  and  others  again  would  have 
it  nothing  at  all,  and  adduce  their  calcula¬ 
tions  to  (hew  it.  But,  thefe  calculations  be¬ 
ing  accommodated  to  certain  hypothefes,  the 
accuracy  of  the  hypothefis  is  more  to  be  re¬ 
garded,  than  that  of  the  calculation.  The 
fads  adduced  for  data,  are  what  fhould  be  firfh 
examined  >  and  thefe,  perhaps,  rightly  viewed, 
may  determine  the  cafe,  without  any  calcular 
tion.  Thus,  in  our  former  effay,  we  noticed, 
that  if  by  any  means  the  fpree  by  which  the 
diaphragm  recovered  itfelf  in  infpiration,  was 
diverted  from  the  cava  paffing  through  the 
abdomen,  that  the  adion  of  the  heart  was 
fufpended,  and  would  give  over  altogether. 
Now,  the  force  of  the  diaphragm  is  propor¬ 
tional  to  that  by  which  the  air  ruthes  into  the 
bread  ;  for  it  is  bended  by  the  preffure  of 
the  atmofphere  on  the  abdomen,  and  con- 
trads  in  proportion  as  that  is  carried  off  5  and 
this  agai,n  is  in  proportion  to  the  force  of  the 
air  entering  the  thorax >  which. has  the  balanr 
citig  the  external  air.  But  though  this  thews 

us,  that  the  air  mull  enter  with  a  conliderable 

<  ■ 

force, 
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force,  yet  there  are  more  direct  obfervations 
to  fhew  it. 

Dr.  Hoadley ,  in  his  treatife  on  refpiration, 
p .  13.  obferves,  with  others  who  have  made 
perforations  into  the  cavity  of  the  breaft,  that 
the  lungs  aft  with  a  great  deal  of  violence  up¬ 
on  the  orifice  ;  and  again,  that  when  a  tro¬ 
car  was  forced  in  between  the  pleura  and 
lungs,  they  fcarce  could  get  it  to  ftay,  be- 
caufe  of  the  violence  with  which  the  air  in 
that  part  of  the  cavity  urged  it ;  which  fhews 
how  much  the  air  was  preffed  betwixt  the 
breaft  and  lungs and  that  it  was  the  air 
which  preffed,  he  proved,  by  obferving,  that 
when  the  trocar  was  taken  from  the  camiulay 
and  an  exit  given  to  the  air,  the  cannula  lay 
eafy.  It  is  true,  the  dog's  agony  added  great¬ 
ly  to  the  force  of  the  mufcles  employed  in  re¬ 
fpiration.  But  yet  thefe  experiments  fhew, 
what  muff  be  the  effeft  of  the  eafieft  refpira- 
ration,  that  it  muff  more  or  lefs  comprefs  all 
parts  within  the  breaft,  efpecially  the  lungs 
themfelves,  which  ly  between  the  preffures 
of  the  air  in  their  cavity,  and  what  they  have 
tranfmitted  to  the  fpace  between  them  and  th$ 
pleura ;  for  the  force  of  the  exterior  air  cannot 

exceed 
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Exceed  that  of  the  internal :  and  therefore^ 
fince  this  fhewed  itfelf  fo  much  on  the  trocar, 
the  internal,  or  what  adted  in  the  cavity  of  the 
lungs,  could  not  be  lefs ;  though  in  expira¬ 
tion  its  force  appears  fmall  at  the  fauces , 
where  a  great  deal  of  the  force  is  loft  by  the 
air  fpreading  itfelf  into  nofe,  mouth,  and  gul¬ 
let.  A  perfon  into  whofe  wind-pipe  we  had 
put  the  cannula  of  a  fmall  trocar,  breathed  out 
a  confiderable  fibilus  through  it,  till  a  moft 
threatning  angina  went  off,  and,  upon  hold¬ 
ing  a  candle  to  the  orifice,  after  he  began  to 
breathe  pretty  freely  by  the  glottis ,  he  blew 
out  the  candle  at  once,  and  fhewed  us  that  the 
air  enters  and  paffes  again  with  a  confiderable 
force,  though  not  obfervable  at  mouth  or 
nofe.  And,  in  this  cafe,  the  preffure  of  the 
lungs  muft  be  very  great :  for,  in  the  Hejjian 
bellows,  and  fuch  machines,  we  find  a  vaft 
force  raifed  by  the  preffure  of  a  very  fmall 
pillar  of  a  fluid  communicating  with  the  fluid 
in  the  bellows  ;  and  if,  inftead  of  fuch  a  pil¬ 
lar,  we  would  make  a  fmall  bladder  commu¬ 
nicate  horizontally  with  the  bellows,  we  find 
that  the  preffure  of  two  fingers  on  the  blad¬ 
der,  would  fuftain  ioo  lbs  at  leaft  upon  the 

bellows. 
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bellows,  fuch  is  the  effed  of  the  preffure  in 
thefe  cafes.  And  thus  we  fee,  by  the  plained: 
inftances,  what  the  effed  muft  be  of  prefling 
the  blood  in  the  pulmonary  artery  and  its 
branches,  and  the  pulmonary  veins  and  their 
branches,  betwixt  the  air  on  the  different  fides 
of  the  lungs.  All  this  preffure,  as  we  have 
fhewed  in  the  treatife  of  the  circulation,  muft 
land  diredly  upon  the  pofterior  or  left  ven¬ 
tricle  of  the  heart,  and  force  its  diajiole .  And 
thus  the  ufe  of  the  lungs  appears  in  a  moil 
open  view,  and  that  their  importance  is  no  lefs 
than  what  we  allow  the  circulation  to  be; 
which  we  fee  depends  upon  it  diredly,  and 
muft  be  ftrong  or  weak  as  the  refpiration  is ; 
according  as  the  moft  thoughtlefs  fpedators 
find  and  acknowledge  2  and  it  feems  very 
ftrange  that  every  one  fhould  acknowledge, 
that  the  violent  {trainings  in  refpiration  acce¬ 
lerate  the  circulation,  and  diredly  fhorten 
and  overcome  the  fyftole  of  the  heart ;  and  yet 
will  allow  nothing  to  the  more  ordinary  re- 
fpiration. 

And,  by  this  account  of  the  ufe  for  which 
refpiration  is  employed  in  the  animal  cecono- 
my,  weeafilyfee,  why  an  animal  who  has  once 

J  breathed^ 
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breathed,  and  who  fhares  not  of  the  preflure 
6f  the  mother’s  breathing,  does  inftantly 
fuffer  in  a  place  where  it  cannot  breathe  : 
with  the  breathing  the  circulation  flops  of 
heceffity. 

So  that  the  problem  which  Harvey  delayed 
fo  folve,  and  many  fmce  attempted  to  no  pur- 
pofe,  appears  now  plain,  when  fadls  are  ful¬ 
ly  attended  to1,  without  any  comment.  The 
refpiration  then  preffes  every  veflel  in  the 
lungs  and  in  the  cavity  of  the  breaft,  except 
it  be  the  heart  included  in  a  cavity  by  itfelf  • 
and  therefore  the  refpiration  muft  be  allowed 
the  great  antagonifl  to  the  heart,  and  with  it 
the  great  inflrument  of  the  circulation  of  the 
blood. 

The  judicious  Botanifl  and  curious  obfer- 
ver  of  nature,  Dr.  Houjlon  (who  had  his  de¬ 
gree  in  medicine  from  us,  and  fpent  much  of 
his  time  in  his  younger  days  in  this  place)  ex¬ 
hibited  to  the  eye,  moft  of  the  phenomena 
which  help  us  to  judge  of  the  force  and  na¬ 
ture  of  infpiration  and  expiration ;  as  we  find 
in  his  paper  N°  44 1 .  of  the  tranfadtions  of  the 
Royal  fociety ;  where  he  obferves,  in  a  dog 
whofe  fkin  and  intercoflal  mufcles  he  had  fe~ 
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parated  fo  as  to  leave  the  pleura  entire,  that,  in 
time  of  infpiration,  or  when  the  frefh  air  Was 
forced  into  the  cavity  of  the  breaft,  it  prefled 
likewife  upon  the  pleura ,  now  bared,  and 
made  it  concave :  fo  that  here  the  force  of 
the  air  was  diftindtly  feen  on  the  pleura ,  not 
fupported  by  elaflic  air  within  ;  whereas,  if 
the  air  had  not  been  changed  within,  it 
would  have  always  fo  balanced  the  external 
air,  that  it  fhould  have  made  no  change  in  the 
pleura .  But  in  expiration,  he  could  fcarcely 
call  it  convex  :  and  no  wonder,  when  now* 
the  ribs,  by  falling  down,  were  greatly  more 
feparated,  and  kept  the  pleura  more  tenfe  j 
for  otherwbfe  it  would  have  appeared  ra¬ 
ther  more  concave,  as  the  diaphragm  is  in 
that  cafe  :  and  therefore  the  only  time  the 
pleura  can  be  obferved  concave,  is  when  in¬ 
fpiration  is  near  its  height;  that  is,  when 
the  breaft  is  pretty  much  raifed,  and  the  ribs 
furled  together  :  for  then  the  pleura  muft  be 
loofe,  and,  as  infpiration  is  not  completed, 
the  external  air  muft  prefs  on  it  ftill,  as  it 
does  through  the  glottis  upon  the  lungs  :  but 
fn  the  turn  from  infpiration  to  expiration,  the 
iQofe  pleura  may  be  fomewhat  convex ;  for 

then, 
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then,  upon  the  air  within  being  at  once  de- 
ftroyed  by  the  fumes  from  the  lungs,  fpread 
to  their  greateft  extent,  the  vigorous  atmo- 
fphere  without,  in  conjunction  with  the  mu- 
fcles  afiifting  in  exfpiration,  now  in  the  great- 
eft  vigour,  being  greatly  diftended,  muft  a Ct 
with  a  brifk  nifus,  and  force  up  the  dia¬ 
phragm,  and  down  the  ribs  :  and  as  thereby 
the  inactive  air  is  fqueezed  on  every  hand, 
the  pleura ,  while  loofe,  that  is,  while  the  ribs 
are  not  greatly  deprelTed,  muft  rather  appear 
convex  5  and  the  whole  lungs,  which  appeared 
through  the  tranfparent  pleura ,  muft  difap- 
pear,  and  the  redder  diaphragm  come  in  its 
place  3  as  was  confpicuous  in  the  above  ex¬ 
periment  3  though  in  this  cafe,  upon  the  firft 
contraction  of  the  breaft,  if  we  flit  through 
the  pleura ,  fome  parts  of  the  lungs  would 
force  out  at  the  orifice  3  they  being  prefled 
every  other  where  by  the  internal  air  3  a$ 
in  Dr.  Hales  s  experiment,  they  were  greatly 
prefled  by  fqueezing  the  bladder,  though  the 
air  in  it  wras  effete  3  but  in  infpiration  again, 
they  are  fo  far  extended  to  the  other  parts  of 
the  breaft,  that  they  are  drawn  back  from 
|he  orifice.  Thus  it  was  that  'Dv.Houflon 
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Imagined  the  lungs  were  extended  while  the 
bread:  was  contradted,  and  vice  verfa  ;  tho* 
it  is  quite  otherwife.  And  thus  I  reckon  the 
turns  in  refpiration  are  accounted  for,  and 
their  true  caufes  made  obvious ;  as  likewife 
its  primary  ufe.  I  fhall  only  further  obferve, 
that  it  is  probable,  upon  the.  firft  accefs  of  the 
air  to  the  bread,  that,  before  it  is  enervated, 
it  rarifies  by  the  heat,  and  thereby  at  its  em* 
trance  gives  a  fudden  fhock  to  the  lungs. 
Since,  therefore,  the  firft  dilatation  of 
the  bread  depends  wholly  upon  the  mufcles 
employed  to  that  purpofe,  being  originally 
dilated  beyond  their  natural  tone,  we  find, 
that  the  refpiration  can  be  only  explained  by 
the  principles  of  mufcular  motion  we  efta- 
blifhed  when  treating  of  that  fubjedt.  And 
thus  we  find,  that  the  two  chief  addons  in 
fupporting  life,  depend  on  the  mufcles  addng 
uniformly  after  the  fame  manner. 

There  is  no  doubt  but  the  lungs  are  fub- 
fervient  to  many  other  purpofes,  for  fpeech, 
&c.  ;  and  that  the  cooler  air,  fanning  the 
lungs,  and  mod  of  the  pleura ,  may  refrefh 
fuch  as  are  oppreflfed  with  heat ;  as  the  laying 
or  feet  in  cold  water  does.  But 
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fchefe  advantages  we  at  prefent  pafs  over, 
propofing  to  treat  of  the  primary  ufe  only. 

We  have  an  experiment  of  Dr.  Mu /grave  $ 
and  Dr.  Hook's  to  our  purpofe,  in  Mr.  Low- 
thorp’s  abridgment  of  the  Philofoph.  Tran  faff. 
voL  3.  p.  65.  67.  Dr.  Thurfon ,  fays  Dr.  Muf 
grave ,  afierts  the  chief  ufe  of  refpiration  to 
eonfift  in  maintaining  a  motion  of  the  blood ; 
but  the  arguments  he  produces  to  make  out 
this  aflertion  feeming  to  me  infufficient,  I 
pitched  upon  the  following  experiment,  which 
I  hope  will  be  decifive  of  that  matter.  I 
took  a  middle-aged  healthy  dog,  and,  having 
freed  the  trachea  from  the  adjacent  parts,  cut 
it  off  juft  beneath  the  pomum  adami ,  and 
turned  the  loofe  end  outward,  and  with  a 
Cork  ftopt  up  the  trachea  5  fome  few  violent 
ftruggles  fucceeded,  in  which  the  fternum 
was  raifed  as  in  the  deepeft  infpiration  5  and 
thus  he  died,  two  minutes  after  every  mo¬ 
tion  had  quite  ceafed :  when  his  breaft  was 
opened,  I  found  the  arteria  pulmonalis ,  the 
right  ventricle  pf  the  heart,  with  its  auricle, 
and  the  two  great  trunks  of  the  cava,  di- 
ftended  with  blood  to  a  great  degree ;  the  vena 
pulmonalis ,  left  auricle  and  ventricle  of  the 

heart, 
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heart,  in  a  manner  empty,  not  containing 
more  than  one  fpoonful  of  blood:  and  hence 
he  concludes,  that  refpiration  promotes  the 
paffage  of  the  blood  through  the  lungs;  and 
that  it  is  the  principal  ufe  of  refpiration.  And 
indeed  this  is  generally  the  cafe,  however 
the  creature  dies.  What  Dr.  Hook  advances, 
in  the  former  page,  ftill  argues  ftronger  to 
this  purpofe,  though  he  thought  otherwife  5 
he  laid  the  breaft  open,  and  the  heart  denu¬ 
ded  of  th z  pericardium,  and,  by  means  of  a 
double  pair  of  bellows,  kept  the  lungs  quite 
diftended,  and  furthered  the  blood  through 
them,  by  the  repeated  blafts ;  which  were 
no  fooner  intermitted,  than  the  dog  fell  into 
agonizing  fits ;  fo  that  nothing  but  the  mo¬ 
tion  of  the  heart,  fupported  by  thus  acting 
on  the  lungs  by  alternate  blafts,  fuftained 
the  life.  He  indeed  argues,  that  the  blood 
moved  in  the  lungs  without  the  blaft ;  be- 
caufe  then,  cutting  a  bit  of  the  lungs  off, 
blood  iffued  out :  but  this  was  owing  only  to 
the  parts  fubfiding  on  the  blood’s  having 
a  paffage  made  for  it,  though  thereby  it  had 
not  a  fufficient  force  to  dilate  the  heart ;  and 
therefore  not  frefh  air,  but  air  driven  with  a 
fufficient  force,  was  neceffary  for  life,  as  was 

joaanifeft 
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mamfeft  from  Dr.  Hales's  experiment;  for 

<  * 

when  all  the  furface  of  the  lungs  was  prick’d 
and  furrounded  within  and  without  with  air, 
as  in  Dr.  Hock's  experiment,  how  could  frefh 
air  be  wanting  ? 

Columbus,  in  his  14th  book,  where  he 
has  a  collection  of  the  experiments  made  on 
dogs  while  alive,  fays,  Si  arteriam  afperam 
inter  annulum  et  amiulum  fecuerisi  et  arundi - 
nem  immiferis->  fi  earn  ori  admoveris,  et  hue - 
cis  infes  pulmones  illico  attolluntur ,  et  cor  ipfum 
ample xabuntur ;  et  paulo  pof  pulfus  immutebi - 
tur ,  fe  ipfo  major  faffus,  quo  vijo  fat  fcio 
objhtpefces . 

I  fhall  end  this  Eflay,  by  anfwering  an  ob-* 
jedtion  of  the  learned  Frederick  Hoffman  a-* 
gainft  our  doCtrine;  though  a  great  many  ob- 
fervations  in  his  works  favour  it  greatly.  In 
the  preface  to  the  third  part  of  his  4th  vol. 
he  acquaints  us,  that  he  and  his  friends  ob- 
ferved  often,  that  the  lungs  were  quite  full 
and  inflated  with  air  in  thofe  who  died  of  fuf-* 
focations;  and  therefore  argues,  that  the  cir¬ 
culation  could  not  be  ftopt  in  them  for  the 
want  of  a  due  dilatation ;  and,  confequent- 
ly,  that  the  inflation  of  the  lungs  does  not 

promote 
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promote  the  circulation.  But  I  alledged  be¬ 
fore,  that  a  fpecies  of  the  ajihma ,  and  per¬ 
haps  of  the  word:  kind,  might  depend  on 
the  want  of  a  due  quantity  of  the  more  vo¬ 
latile  and  fulphureous  parts  in  the  blood :  in 
which  cafe,  there  could  not  be  any  expira- 
*  tion,  for  want  of  fumes  to  dedroy  the  air 
within  the  bread:,  and  no  counter  preflure  to 
promote  the  blood  ;  fo  that  the  dilated  ftrong 
air  would  rather  caufe  a  fuffocation  than  pre¬ 
vent  it,  by  redding  the  blood’s  accefs  to  the 
lungs;  though,  I  fufpeCt,  in  mod:  cafes  where 
the  lungs  are  not  dedroyed  by  ulceration  or 
putrefaction,  they  may  be  found  generally 
indated  after  death;  as  are  the  intedines, 
dnce  the  fame  caufe  mud  affeCt  them,  that 
is,  the  rarefaction  of  the  air  not  dedroyed  by 
fumes ;  which  are  fupprefled  in  the  corps : 
and  thus  it  is  that  the  eyes  look  glazed  with 
humour  in  a  dying  perfon,  when  the  heat 
does  not  make  it  fly  off :  and  by  ducking  a- 
nimals  feveral  times  into  water,  before  they 
are  kept  down,  they  are  much  longer  before 
they  are  quite  fuftocated ;  fo  that  dogs  and 
cats,  who  die  in  two  minutes  when  kept  in 
the  water  unprepared,  by  preparing  them 
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continue  io  or  12  minutes  alive,  and  divers 
a  quarter  of  an  hour,  from  the  chilnefs  of 
the  medium  in  which  they  are:  fo  that,  by 
cooling  the  blood  a  little,  and  leflfening  the 
fumes,  the  air  is  not  fo  foon  rendered  ufelefs 
in  the  breaft,  and  the  creature  fo  eafily  drown¬ 
ed  :  and  thus,  in  the  receiver,  where  one 
pigeon  lives  two  hours,  two  put  in  together 
live  only  one ;  and  the  mercurial  gauge  rifes 
fomething  upon  the  death  of  the  firft.  (In- 

Jiitut.  Acad .  Bonon .  tom .  2.  part  1 .  p.  340.^ 
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In  a  word,  attending  to  the  nature  of  the 
fumes  of  the  body,  as  Dr.  Hales  has  fhewn 
it,  and  the  influence  they  have  in  refpiration, 
and  what  this  has  on  the  circulation,  opens 
new  profpeds  to  us  of  fome  of  the  principal 
agents  which  carry  on  the  chief  parts  of  the 
animal  oeconomy ;  and  on  whofe  greater  or 
lefier  energy  the  greateft  revolutions  muft 
happen  there  :  and  thus  the  underftanding 
of  them  muft  tend  to  the  knowledge  of  dif- 
eafes. 

I  have  only  a  word  to  add  further,  occa- 
fioned  by  an  objedion  lately  made  by  fome 
of  my  friends.  They  obferve,  when  an  ani¬ 
mal  dies  in  the  receiver,  the  air  has  not  be¬ 
come 
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come  fo  weak  as  it  is  on  the  tops  of  feme 
mountains  where  people  remain  without  hid¬ 
den  death.  True;  but  tho’  in  fuch  heights 
the  air  is  greatly  weakened,  yet  it  muft  be 
confidered,  that  it  has  a  free  courfe  from  the 
breaft ;  and  accefs  to  it  again ;  which  makes 
a  reciprocal  impulfe  upon  the  lungs,  though 
not  fo  ftrong  as  when  the  air  is  more  vigo¬ 
rous  ;  which  is  not  the  cafe  in  the  recipient, 
or  when  we  breathe  from  a  bladder  only, 
whofe  fides  check  the  fpreading  wave  in  ex¬ 
piration,  and  intercept  any  return  from  a  di- 
ftance  ;  for  as  foon  as  the  whole  air  in  thofe 
fmall  enclofures  is  warmed,  it  lofes  all  force, 
being  in  a  perfedt  ftate  of  ftagnation ;  fo  that 
after  expiration,  in  this  cafe,  there  is  no  air 
more  vigorous,  than  what  is  contiguous  to 
the  lungs,  to  force  its  way  to  them,  and  to 
renew  the  preffure,  and  to  balance  that  of 
the  external  air  which  had  forced  the  expi¬ 
ration  :  and  that  it  is  the  want  of  this  alter¬ 
nate  preffure,  feems  to  be  dempnftrated  from 
the  fupplying  it  mechanically ;  as  we  ob- 
ferved  from  Dr.  Hales :  and  for  the  fame  rea- 
fon  it  is,  a  candle  won’t  burn  after  the  air  in 
the  recipient  is  equally  warmed;  for  then 
•  nothing 
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nothing  blows  upon  it,  all  is  at  reft  about  it ; 
as  little  or  nothing  blows  on  a  fire  expofed 
to  warm  fun-ihine,  or  under  cover  with  an¬ 
other  fire :  but  on  the  tops  of  mountains,  the 
weak  chill  air  without  the  bread,  mu  ft  keep 
up  its  influence  within  the  bread:  upon  the 
changes  there,  though  thefe  are  not  fo  great 
as  where  the  air  is  ftronger. 
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E  S  SAY  IV, 

Of  the  Human  Blood. 

AN  attentive  confideration  of  what  the 
more  ingenious  and  diligent  obfervers 
of  the  animal  phenomena  have  laid  before  us, 
promifes  to  give  light  to  thofe  things  we  feem 
to  inquire  after,  with  the  greateft  curioiity,  in 
the  human  blood. 

It  is  feldom  that  any  thing  red,  or  that 
can  be  fufpedted  to  be  blood,  is  found  in  an 
egg  not  hatched,  which  is  made  up  of  two 
obfervable  humours,  the  yolk  and  the  white  : 
neverthelefs,  before  any  motion  appears  to 
our  eye,  or  the  punffum  fattens  has  difcovered 
itfelf,  the  blood  is  obfervable.  Quantum, 
fays  Harvey,  ex  accurata  infpeBione  difcernere 
licuit ,  fit  fanguis  antequam  puntthim  fattens  ef- 
formatur .  Exercit.  5 1 .  And  Malpighius ,  who 
obferved  the  motion  of  the  heart  much  ear¬ 
lier  than  Harvey ,  (that  is,  againft  the  fortieth 
hour  $  whereas  Harvey  feems  to  have  obfer- 
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ved  it  only  between  the  third  and  fourth  day), 
could  not  determine  with  himfelf,  whether 
the  heart  or  blood  was  firft  feen  ;  though  he 
faw  the  heart  long  before  he  was  fenfible  of 
its  motion,  fince  he  had  difcovered  its  make 
even  before  the  thirtieth  hour  ;  as  he  ac¬ 
quaints  us  in  the  appendix  to  his  treatife  of 
the  egg.  0  ....  .  >v  ..  ). 

From  both  their  authorities,  then,  the 
blood  was  formed  before  there  was  any  ap¬ 
parent  motion,  and  was,  in  Harvey’s  judg¬ 
ment,  endued  with  the  vital  heat.  Yet  we 
are  not  to  fuppofe  there  was  no  motion  about 
the  cicatricula  before  that  time  ;  fince,  be¬ 
fore  that,  the  appearances  in  the  umbi¬ 
lical  region  were  changing  greatly,  and  the 
velfels  were  obferved  fwelling  :  but  then,  as 
it  was  not  manifeft,  except  by  the  effects,  it 
could  never  be  fo  ftrong  as  to  caufe  an  attri¬ 
tion,  which,  by  its  force,  would  warm  and 
fire  the  humours  to  the  deep  colour  of  blood. 
And  what  fliould  make  us  infifl:  upon  fo  vio¬ 
lent  a  caufe  to  produce  blood,  when  we  find, 
by  the  moft  gentle  motions  in  the  fluids  of 
plants,  liquors  produced  of  all  manner  of 
colours  and  taftes  ?  And  certainly  thefe  early 

times 
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times  Harvey  and  Malpighius  took  to  confider 
the  rife  of  the  humours,  were  the  mo  ft  ad¬ 
vantageous  :  then  we  were  taken  to  nature's 
own  elaboratory,  to  fee  the  proceffes  fhe  ufed 
in  bringing  each  humour  to  perfection.  Here 
We  find,  by  their  obfervation,  that  the  Ample 
white  of  the  egg,  by  the  gentle  heat  of  incu¬ 
bation,  became,  in  the  umbilical  veffels,  firft 
yellow,  then  of  the  rufty  iron  colour,  and  at 
length  red.  Neverthelefs,  we  mu  ft  not  ima¬ 
gine,  that,  without  the  vafcular  fyftem,  this 
would  have  happened ;  for  we  find,  in  faCt, 
when  the  egg  is  not  cock’d,  or  the  embryo 
grows  not,  as  frequently  happens,  that  the 
hatching  heat  turns  this  radical  humour  of 
the  white  into  a  fetid  dark  ferum :  fo  that 
the  aCtion  of  the  imperceivable  veffels  upon 
this  ferum ,  or  rather  the  mixture  from  dif¬ 
ferent  veffels  with  the  heat,  is  the  great  caufe 
of  the  change ;  and  as  veffel  and  vefifel  is 
brought  to  aCtion,  and  bowel  formed  after 
bowel,  fo  the  animal  abounds  in  a  multipli¬ 
city  of  fluids  of  moft  different  afpeCts  ;  as 
many  as  you  could  have  produced  in  a  fpot 
of  ground  equal  to  the  compafs  of  our  body, 
by  throwing  into  it  as  many  different  feeds  as 

it 
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it  could  have  fupplied ;  and  that  in  a  very  fi- 
milar  manner,  to  wit,  by  the  operation  of  dif¬ 
ferent  veffels  upon  one  and  the  fame  fluid  : 
much,  therefore,  after  the  fame  manner  as 
different  plants  work  differently  upon  the 
crude  juices  of  the  earth,  does  the  different 
veffels  of  the  animal  work  upon  the  Ample 
juices  of  the  egg ;  and  thence  ripen  and  pro¬ 
duce  every  fluid  found  in  the  animal  body. 
But  as  no  Phiiofopher  has  yet  fhewn  the  pe¬ 
culiarities  in  'the  root  of  the  betraw,  which 
makes  it  turn  all  the  juices  into  the  dark  red, 
while  the  rhubarb  makes  them  yellow,  and 
the  dentilion  white,  or,  in  a  word,  accounts 
for  the  colour  of  the  juice  of  any  one  plant : 
while  the  different  plants,  among  them,  yield 
an  infinite  variety  of  colours,  no  more  can  we 
exped  to  give  an  account  of  the  animal  fluids 
as  they  change  among  their  different  veffels. 
This  is  the  prerogative  of  the  Supreme  Being, 
who  made  the  animal,  and  could  calculate 
its  growth  from  the  firft  atom  he  contrived  as 
a  proper  root  or  element  for  it ;  who  could  li¬ 
mit  every  part  to  a  certain  degree  of  extenfion, 
confidence,  &c.  and  fit  them  to  receive  cer¬ 
tain  liquids  to  be  thrown  out  of  the  body  as 
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ufelefs,  or  to  form  new  ones,  to  be  employed 
for  certain  piirpofes,  in  helping  the  animal 
functions :  fo  that,  as  we  cannot  determine 
every  change  of  a  veflel,  attended  with  a 
.  change  in  the  fluid,  or  obferve  the  fmaller 
veflels  frequently  uniting,  and,  by  their  com-’ 
pofitions,  forming  fluids*  we  never  can  cal¬ 
culate  the  ingredients  entering  into  the  com- 
pofition  of  the  mafs  in  the  larger  veflels,  or 
thefe  fluids  peculiar  to  fome  branches  from 
them. 

Let  us  then  be  content  to  obferve  the  pro¬ 
duct  of  the  divine  machine,  as  Harvey  and 
Malpighius  were ;  with  whom  we  fay,  that 
the  blood  is  the  produdt  of  the  animal  elabo- 
ratory,  which  works  firfl:  upon  the  Ample 
fluids  of  the  egg,  and  then  upon  the  food  the 
riper  animal  takes  :  but  as  this  food  is  in  a 
greater  ftate  of  crudity  than  the  firfl:  nourifh- 
ment  was,  we  find  a  gradual  mixture  of  ani¬ 
mal  juices  provided  to  digefl:  it,  or  afiimilate 
it  to  the  animal  juices,  before  it  is  admitted 
to  the  mafs,  while  it  is  palling  through  a 
very  long  trad  of  veflels  to  it ;  as  is  known 
to  fuch  who  have  at  all  confidered  the  animal 
{Economy  :  and  againfl:  the  time  it  comes  to 
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tbe  laft  part  of  this  traCt,  it  is  formed  info 
one  homogeneous  white  fluids  not  unlike,  in 
all  appearances,  to  milk,  which  falling  drop 
and  drop  into  the  blood  returning  to  the  heart, 
is  loft  among  it,  and,  after  a  few  courfes  with 
it,  is  found  quite  of  a  piece  with  it :  and 
thus  the  blood,  in  perfect  animals,  is  daily 
recruited. 

And  though,  confidering  this  acceilion  of 
new  parts  to  it,  and  what  a  difcharge  there 
is  daily  of  fo  much  of  the  old  ftock  by  the 
fecretions,  we  fhould  imagine,  that,  in  fhort 
intervals,  there  would  be  a  total  change  of 
the  blood  ;  yet  we  have  ftrong  arguments  to 
fatisfy  us  that  this  does  not  happen  :  for  not 
only  does  it  keep  paternal  infections,  after 
the  greateft  changes  in  the  mafs,  through  a 
long  traCt  of  years,  but  we  find  that  it  is  fuf- 
ceptible  of  the  ftnall-pox,  till  once  it  has  got 
a  depuration  by  the  infection  5  and  that,,  after 
this,  no  infection  of  that  kind  takes  irnpref- 
fion  on  the  blood  :  and  therefore,  we  may 
conclude,  that  part  of  the  firft  ftock  is  ftill 
permanent  with  it ;  and  that  by  it  is  fupport- 
ed  its .  moft  diftinguiftied  property  of  heat, 
which  is  abfolutely  neceflary  for  all  its  fun¬ 
ctions-. 
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dtions.  And  thus  it  was,  that,  at  fir  ft,  nothing 
was  wanting  to  bring  to  action  the  Jlamina  of 
the  embryo,  but  heat ;  which  fucceeds  e- 
qually,  whether  communicated  from  the  mo¬ 
ther,  or  an  adventitious  fire  fince,  in  Egypt, 
hatching  fucceeds  by  the  heat  of  an  oven,  as 
much  as  by  the  mother's  heat  and  I  have 
by  me  a  young  crocodile,  preferved  in  fpirits, 
produced  aboard  a  flfip  from  the  egg,  kept  in 
fand,  e^pofed  to  the  hot  feafon  in  the  Medi¬ 
terranean  :  ai)d  therefore,  we  muft  be  fen- 
fible,  that  the  firft  heat,  which  begins  the 
animal  life,  has  nothing  in  it,  but  what  is 
common  to  fire  in  general.  But  then,  the 
great  queftion  is,  what  fupports  this  in  the 
viper  animal,  we  find  always  glowing  with  a 
like  heat,  independent  of  any  external  caufe. 
All  animals  borrow  their  heat  at  firft  to  kindle 
their  humours  ;  but  once  fet  on  fire,  theis 
heat  n^v^r  goes  out  again,  as  long  as  life  ex- 
ifts  5  which  made  Harvey  >  in  his  book  De  ca~* 
lido  innato ,  name  the  blood,  thus  warmed, 
Lar  familiar  is,  calidum  innatum,  fol  microcofmi, 
ignis  platonis ;  non  quod  ignis  communis  injlar, 
luceat,  &  urat ,  &  dejlruat ;  fed  quod  vago  &  per - 
petuo  motu ,  feipfum  confervet,  nutriat,  &  au T 
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geat.  It  is  the  true  vital  fire,  which  never 
can  go  out,  without  carrying  the  life  with  it ; 
and  therefore  by  it  we  judge  of  a  perfon’s 
being  living  or  dead. 

In  eight  different  perfons  Mr .Amontons  ex¬ 
amined  by  the  thermometer,  the  greateft: 
heat  wras  9,  and  the  leaft  2  lines  above  58 
inches ;  which  was  a  very  fmall  difference  in 
the  fpirit-thermometer  he  ufed  y  though  the 
pulfe  of  the  higheft  only  beat  66  times  in  a 
minute,  when  the  loweft  beat  68.  Memoires 
de  Vac  ad,  a  Baris  1703.  fo  that  the  beats  of 
the  pulfe  did  not  correfpond  to  the  heat.  And 
the  fame  author  agrees  with  the  Englijh  au¬ 
thor  he  comments  on,  that  the  greateft:  height 
the  human  body  could  raife  the  thermometer 
to,  was  not  out  59  inches,  while  at  Paris  he 
reckoned  the  folftice  heat  only  above  585  fo 
that,  by  his  account,  it  did  not  exceed  the 
human  heat.  And,  in  Fahrenhief s  thermo- 

r 

meter,  Dr.  Martin ,  who  was  mod  diligent 

■»  *  ^ 

in  his  experiments  upon  this  head,  found  his 
own  heat,  and  that  of  feveral  others,  raifed 

•  1 

it  between  the  97  and  98  degrees.  Yet  fe¬ 
veral  of  our  domeftick  animals  raifed  it  be¬ 
tween  100  and  103,  and  fowls  between  this 

and  lo 7;  whereas,  in  Italy ,  the  greateft 

fun's 
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fun’s  heat  was  about  89  only,  though  in  an 
extraordinary  feafon  91 ;  and  in  Hollandy  ob- 
ferved  by  Mnfchenbroek ,  the  length  of  94 : 
and,  even  under  the  torrid  zone ,  as  was  found 
by  thofe  intrufted  by  the  French  academy,  the 
fun’s  heat  keeps  ftill  inferior  to  that  of  the 
human  body  (Vide  -  de  calore  animal,  cap.i.) 
and  confequently  to  that  of  moft  of  our 
domeftick  animals,  and  fowls,  which  ex¬ 
ceed  that,  according  to  the  above  obfervati- 
ons.  The  difference  among  them  and  that 
of  man,  is  not  at  all  great ;  and  probably  is 
chiefly  owing  to  the  difference  of  their  inte¬ 
guments,  which  are  more  apt  to  foment  heat 
than  our  naked  fkins :  and  thus  the  fowls 
exceed  that  of  the  woolly  fheep,  whofe  co¬ 
ver  yields  in  warmnefs  to  that  of  feathers, 
though  it  exceeds  any  thing  we  can  contrive, 
even  when  we  borrow  from  them ;  for  we 
cannot  implant  what  they  contribute  into  the 
fkin  itfelf  :  and  Dr.  Martin ,  prop .  9.  found 
the  urine  warmer  than  the  (kin.  And  thus 
we  have  a  very*  great  prefumption,  from  this 
equality  in  the  heat  of  animals,  that  it  chiefly 
arifes  from  the  ingredients  of  which  the  blood 

is  made  up :  for  to  fuppofe  that  it  arifes 
1  chiefly 
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chiefly  from  attrition,  by  the  action  of  the 
blood  againft  the  veflfels,  is  giving  up  all  the 
obfervations  made  about  it ;  that  it  differs 
nothing  in  the  infant  from  what  it  is  in  the 
labouring  fervant,  in  the  delicate  girl,  in  thp 
lamb,  in  the  {training  ox,  &c.  as  Dr.  Martin 
has  obferved  in  the  above  treatife  :  for  no¬ 
thing  can  be  more  different  than  the  force 
and  fulnefs  of  the  pulfe,  and  confequently 
the  attrition  in  all  thefe  different  animals,  and 
in  thefe  of  different  ages  and  fexes  of  the 
fame  fpecies  ;  and  yet  the  heat  is  the  fame  ; 
nay,  the  urine,  thqugh  long  ftagnating  in 
the  bladder,  is  not  lefs  warm  than  the  blood. 
We  mufl  then  look  upon  this  heat  as  the  pro- 
du( 51  of  the  different  ingredients  of  which  the 
white  of  the  egg  is  coippofed,  as  they  are 
wrought  by  the  different  veffels  and  the  heat 
conjunCtly.  And  it  feems  now  agreed  upon, 
that  the  ferous  part  of  the  blood  has  the  prin¬ 
ciples  of  the  red  mafs,  but  only  wants  to  be 
further  manufactured  by  repeated  circulations 
and  compreffions,  and  longer  concoCtion  by 
the  heat  :  and  thus,  if,  foon  after  a  meal,  a 
perfon  is  let  blood,  you  will  find  that  much 
of  the  ferous  chyle  feparates  from  the  mafs, 

which 
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which  would  not  be  feen  feme  hours  after. 
And  if  we  attend  fomething  accurately  to 
what  happens  to  perfons  of  good  ftomachs 
after  a  large  meal,  we  {hall  be  able,  diftindtly, 
to  judge  of  the  phenomena  arifing  from  the 
mixture  of  the  new  chyle. 

When  thefe  begin  to  dine,  we  mu  ft  fup- 
pofe  the  ifrteftines,  and  even  ladteals,  drained ; 
then  eating  heartily,  in  a  fhort  time,  thefe  vef- 
fels  are  fupplied  largely,  and  thence  a  very 
great  run  of  new  chyle  into  the  veins  and  ar¬ 
teries,  that  is,  of  crude  materials ;  which  fo 
far  fuppreffes  the  heat  of  the  glowing  mafs : 
and  therefore,  as  the  new  mended  fire  gives 
lefs  heat,  there  muft  of  neceflity  be  a  fup- 
prefiion  of  the  animal  heat  for  fome  time ; 
which  is  found  by  a  chilnefs  immediately 
fpreading  over  the  whole  body,  and  with  it 
an  indolence,  efpeciaHy  in  the  winter,  when 
the  external  cold  contributes  to  chill  the  mafs; 
and  now  the  fire,  and  the  eafy-chair*  is  fought* 
till  once  the  blaze  gets  up,  and  glows  in  all  the 
features,  and  often  ends  with  a  degree  of  moi- 
fture  :  and  the  perfon  thus  affedted,  we  rec¬ 
kon  mod  healthful,  and  upon  good  grounds, 
becaufe  it  is  firft  the  indication  of  a  good  di- 

gefiion. 
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geftion,  and  then  of  a  hearty  meal,  which 
happens  not  to  the  invalid. 

When  therefore,  we  advance,  that  the 

T 

blood  is  of  much  the  fame  degree  of  warmth 
in  moft  of  the  more  perfect  animals,  it  muft 
be  underftood,  when  it  is  in  its  moft  perfect 
ftate  in  them:  for  Sydenham  has  long  fince 
acquainted  us,  in  his  epiftle  on  hyfteric  fym- 
ptoms,  Quod  non  raro  notabilis  qucedam  exter- 
narum  partium  refrigeration  fy?nptomatis  hit 
omnibus  viam  quafi  fernit^  et  plerumque  non 
nifi  paroxyfmo  finito  depellitur :  quam  quidem 
refrigerationem  baud  femel  ifi  fere ,  qua  rigent 
cadaver  a ,  parem  comperiy  pulfu  nihilominus  re¬ 
nte  fe  habente:  in  which  Cafe,  to  be  fure, 
the  thermometer  fhould  have  fublided  by  their 
touch,  as  it  does  under  the  cold  of  an  ague, 
according  to  Dr.  Swencke's  account;  who,  iri 
one  perfon,  found  that  then  his  thermome¬ 
ter,  which  was  of  a  piece  with  Dr.  Martins * 
did  not  rife  above  the  6oth  degree,  though 
in  another  to  the  87th,  but  in  time  of  the 
great  heat  to  104,  and  of  the  fweat  to  100, 
and  when  all  was  over,  95  ;  fo  that  this  ani¬ 
mal  heat,  fo  equal  in  perfons  of  health,  dif¬ 
fers  greatly  in  the  fame  perfon  under  difeafes; 

but 
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but  in  none  more  than  in  perfons  under  the 
chlorofis  or  febris  alba ,  who  have  fcarce  the 
colour  of  blood,  and  yet  recover  it  very  fail 
by  bitters  and  fteel,  with  exercife,  and  efpe- 
cially  by  the  ufe  of  the  bark  :  thefe  are  fub- 

je<5t  to  very  feverifh  warm  fits,  though  for 

*  «  * » •  »  »*- 

moft  part  to  cadaverous  chilnefs.  So  that  in 
them,  and  the  aguifh,  there  is  fomething  re- 
fembling  the  courfe  we  obferved  in  people  of 
health  after  a  hearty  meal ;  an  extraordinary 
heat  after  obfervable  chilnefs  and  coldnefs: 
and  whether  or  not  it  is  owing  to  a  like  caufe, 
a  great  proportion  of  crude  matter,  intermix’d 
with  the  mafs  of  blood,  that  checks  its  heat, 
till  it  be  digefted  and  affimilated  to  the  mafs, 
I  leave  every  one  to  judge  from  the  pheno¬ 
mena. 

There  is  another  vulgar  obfervation,  which 
feems  much  of  a  piece  with  what  we  have 
advanced,  and  to  depend  on  a  like  reafon* 
If  one  has  been  very  warm  or  fweating,  and 
is  immediately  expofed  to  the  cold,  he  firft 
has  a  feverifh  horror,  and  then  the  feverifh 
heat  of  more  or  lefs  continuance :  what  more 
probable  reafon  can  be  affigned  for  this, 
than  that,  after  the  external  veffcls  have 

Y  been 
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been  much  evacuated  by  the  force  of  the 
heat,  they  come  fuddenly  into  an  abforbent 
ftate,  and  introduce  a  flow  of  crude  juices, 
which  ftifle  for  a  moment  the  heat  of  the 
mafs.  Or  this  may  be  accomplifhed  (as  Mr. 
Hales  would  have  it,  ( append .  heemajl .  obfer . 
by  fuddenly  chilling  the  humours  in  the  dila¬ 
ted  veflfels  of  the  furface ;  as  he  fuppofes  to 
happen  to  thofe  who  fit  long  in  the  open  air: 
for  though,  fays  he,  in  that  ftate,  we  may 
not  be  much  fenfible  of  any  coldj  yet  on  our 
firft  moving,  whereby  the  motion  of  our 
blood  is  alfo  accelerated,  we  are  then  imme¬ 
diately  fenfible  of  chilnefs  all  over  us,  which 
is,  doubtlefs,  owing,  adds  he,  to  the  very 
cold  furface-blood’s  then  running  in  greater 
plenty  among  the  next  adjoining  inner  vef- 
fels,  which,  being  much  warmer,  are  then  fen- 
fibly  affedted  with  the  fenfation  of  the  much 
colder  blood,  from  the  furface  of  the  body ; 
or  rather,  as  we  were  faying,  ftifles  the  heat 
of  the  mafs,  and  produces  a  great  coldnefs 
through  the  whole  body,  as  we  reckoned 
the  greater  flow  of  chyle  does.  And  the  ef¬ 
fects  of  it,  in  all  thefe  cafes,  are  moft  mani- 
feft  5  for  on  making  urine  at  that  time,  we  find 

it 
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it  quite  limpid  $  fo  that  none  of  the  fulphu- 
reous  fumes  are  then  raifed  and  carried  off 
with  it,  fo  plentiful  at  other  times ;  and  a 
breathleffnefs  is  felt,  on  the  want  of  them, 
at  the  breaft. 

We  may  underftand,  likewife,  how  a  An¬ 
gle  drop  of  water,  upon  the  warm  furface 
of  the  body,  fhould  diffufe  a  chilnefs  over 
the  whole.  For,  as  we  obferved  in  treating 
of  mufcular  motion,  all  the  fibres  of  the 
Ikin  are  on  the  ftretch,  and  with  the  fame  im¬ 
petus  y  by  which  the  Jlimulus  of  the  cold  drop 
contracts  thefe  it  touches,  we  knit  and  con- 
trad:  all  the  reft ;  this  is  a  copy  inducing  us  to 
ply  the  reft  after  the  fame  manner ;  and 
thereby  there  is  a  general  pufh  of  the  fur- 
face-blood  in  upon  the  mafs,  which  is  not  felt 
when  flowing  flowly,  and  mix'd  in  a  fmall 
proportion  with  the  mafs.  And  thus,  hid¬ 
den  fear,  attended  with  a  ftrong  contradion 
of  the  external  parts,  may  chill  the  mafs. 

But  though  I  would  argue,  in  fome  fuch 
cafes,  for  the  ftifling  the  flame  and  heat  of 
the  blood,  by  a  run  of  crude  or  chill’d  hu¬ 
mours  overpowering  it ;  yet  I  am  far  from 
imagining*that  this  is  always  the  cafe :  for  any 
thing  that  will  intercept  the  blood  from  going 

to 
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to  the  extremities,  produces  a  like  feeling ;  be¬ 
ing  fo  far  in  the  fame  circumftances  with  the 
gangrened  limb,  through  which  no  blood 
moves  at  all :  and  thus  we  can  never  be  fur- 
prifed  to  find  a  cadaverous  chilnefs,  when 
the  pulfe  quite  difappears ;  as  happens  upon 
great  lofs  of  blood,  or  other  evacuations  con¬ 
tinued,  fo  as  to  drain  it  greatly  :  or  any  o- 
ther  caufe  by  which  the  circulation  is  weak¬ 
ened  ;  as  the  abdomen  being  in  too  relaxed 
a  ftate,  or  the  whole  folids  weak,  as  in  the 
chlorofsy  &c. 

But  yet  there  is  certainly  ftill  fomething 
more  myfterious  in  the  fudden  productions 
of  a  cold  chilnefs  in  fome  cafes  $  as  in  thefe 
hyfteric  diforders  Sydenham  mentions,  where, 
with  the  coldnefs,  the  pulfe  continued  good, 
and  confequently  the  motion  and  attrition 
took  place,  tho’  not  the  warmth ;  and  what 
we  fhall  fuppofe  in  thefe  cafes,  is  not  eafy  to 
imagine.  But,  as  natural  hiflory  furnifhes  us 
with  a  variety  of  examples,  (as  we  find  by 
Dr.  Martin's  collection,  in  his  20th  propo- 
fition  on  this  fubjeCt)  where  the  ingredients 
of  mixtures,  of  themfelves,  produce  heat 
and  cold,  we  may  juftly  fuppofe  that  the 
rnafs  of  blood  fometimes  meets  with  fome 

fuch 


I 


Of  the  Human  Blood .  173 

fuch  ingredients,  I  lhall  give  only  one  ex¬ 
ample,  from  Mr.  Boyle,  where  we  have  in- 
fiances  both  of  heat  and  cold  produced  in  an 
inflant,  (his  works,  vol.  97.);  fait  ammo¬ 
niac,  call  upon  oil  of  vitriol,  gradually  pro¬ 
duced  a  feeming  effervefcence,  with  great 
noife  and  ftore  of  froth,  which  more  than 
once  was  ready  to  run  out  of  the  veffel ;  yet 
the  mixture  was  cold  both  to  the  touch  and 
thermometer  ;  then  throwing  this  into  three  or 
four  times  its  quantity  of  cold  water,  it  turn¬ 
ed  fo  warm,  that  the  glafs  was  held  with  un- 
eafinefs.  Such  inllances  as  thefe  would  per- 
fuade  us,  that  when  heat  is  attended  with  ef¬ 
fervefcence,  yet  it  is  not  the  neceflary  confe- 
quence  of  it,  fince  cold  arifes  likewife  along 
with  this,  and  that  cold  is  produced  from  cer¬ 
tain  mixtures ;  fo  that  in  fuch  as  are  fubjeCt  to 
fudden  chilnefs,  if  no  evident  caufe  cafts  up, 
it  is  not  abfurd  to  fuppofe,  that  in  a  difeafed 
body,  where  the  humours  are  always  chan¬ 
ging,  fome  of  them  may  fuddenly  chill  the 
mafs,  tho’  fuch  a  caufe  muft  always  be  very 
obfcure. 

But,  from  the  whole  of  this  hiflory  of 

the  caufes  of  the  productions  of  heat  and 

cold 


374  Of  rf°e  Human  Blood 1 

cold  in  general,  and  the  cafes  of  the  human 
body  where  they  are  produced,  it  is  abun¬ 
dantly  evident,  that  bare  attrition  can  never  be 
admitted  as  the  caufe  ;  and  is  ftill  more  evi¬ 
dent  from  examples  we  have  in  fevers,  of 
very  great  heat  and  drought,  and  the  redded: 
urine,  with  a  fcarce  perceptible  pulfe  ;  of 
which  (this  very  feafon,  June  1750)  I  have 
had  many  examples,  where  I  extinguifhed 
the  heat  with  diafeord  and  claret ;  which  al¬ 
ways  turned  worfe,  by  drinking  water  and 
watery  things  ;  and  even  with  crem  tartar , 
which  I  find  a  great  charm  in  moil:  inflam¬ 
matory  fevers.  One  of  thefe  patients,  who 
had  been  tolled  with  anxiety,  heat,  and 
drought,  for  three  days,  made  me  feel  his 
fore-head,  while  1  could  fcarce  feel  his  pulfe  ; 
and  it  felt  no  otherwife,  than  if  I  had  held 
my  hand  clofe  to  the  grate  of  a  large  fire. 
The  claret  raifed  his  pulfe,  extinguifhed  his 
heat,  brought  moiflure  to  his  parched  palate, 
and  a  digeftion  to  his  urine.  5  periodical 
fweatings  accompanying  the  change  for  fome 
days,  as  it  did  for  ordinary  this  feafon,  tha 
he  kept  weak  and  giddy  for  fome  time  after, 
in  fpite  of  the  bark  and  claret. 


And 
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And  as  we  find,  according  to  the  confti- 
tution  of  the  feafon,  fevers  of  different  de¬ 
grees  running  out  to  different  periods,  and 
many  of  them  attended  with  eruptions  of 
different  afpedts  and  different  courfes ;  what 
can  be  more  certain,  than  that,  under  thefe 
different  phenomena ,  the  humours  are  in  a 
moft  different  ftate,  undergo  different  agita¬ 
tions  according  to  it,  and  at  length  have  dif- 
charges  of  different  natures  ;  efpecially  fince 
we  find  that  the  matter  fo  difcharged,  applied 
to  fome  found  bodies,  produces  a  like  courfe 
to  that  by  which  it  was  produced,  while 
there  are  others  not  fufceptible  of  the  conta¬ 
gion  ;  as  in  epidemic  difeafes,  one  fpecies  of 
animals  are  affected,  and  not  another;  Can 
this  be  by  any  other  means,  than  the  infedti- 
ous  matter  mixing  with,  and  working  upon 
the  mafs  appropriated  to  it,  and  thereby  pro¬ 
ducing  an  increafe  of  heat,  &c.  ?  And  if  an 
increafe  of  heat  accompanies  thefe  agitati¬ 
ons,  by  which  fo  many  forms  of  matter  are 
caft  out  of  the  blood,  and  fo  many  other  new 
appearances  made  5  why  fhould  we  be  fo 
backward  to  allow  the  adtion  of  fmaller  par¬ 
ticles  of  matter  in  the  blood  among  them- 

felves 
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felves  to  be  productive  of  heat  ?  If  we  had 
any  inftance  of  pure  water,  by  being  agitated, 
.  receiving  any  degree  of  heat,  we  might  ima¬ 
gine  the  blood  wanted  no  more.  But  as  this 
has  not  as  yet  been  fhewn,  and  we  have  the 
plaineft  inftances,  even  in  the  body,  of  a 
change  of  mixtures  caufing  more  or  lefs  heat, 
we  have  all  the  reafon  in  the  world  to  allow, 
that  it  is  the  nature  of  the  parts  making  up 
the  mafs  whence  the  conftant  heat  of  the 
blood  is  fupported,  and  whence  its  greateft 
irregularities  are  to  be  accounted  for.  There 
is  no  doubt  that  the  motion  contributes  to  it : 
but  we  have  fhewn,  that  it  does  not  rife  and 
fall  with  the  motion  :  and  therefore  motion 
here  does  as  little,  as  preflure  to  a  dunghill  or 
undried  hay,  without  which  they  do  not  heat, 
whereas  it  preferves  what  is  dried ;  and  con- 
fequently,  not  the  preflure,  but  the  juices  of 
the  grafs  in  a  moift  ft  ate,  kept  fo  clofe  as  to 
make  one  part  aft  upon  another,  produce 
heat.  And  thus  the  circulation  mixes  and 
prefles  to  the  fame  purpofe  juices  fitted  to  aft 
upon  one  another  when  in  contaft,  and 
which  feldom  but  heat,  even  after  death, 
when  the  chilnefs  of  death  is  over  $  which 


new 
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new  heat  is  remarkable  even  amidft  the 
greateft  heat  of  the  atmofphere  around  ;  for 
then  the  air  in  the  body,  enjoying  its  elafti- 
city  when  no  fumes  a6t,  fwells  in  every  vef- 
fel,  and  caufes  a  very  clofe  preflure  of  the 
juices,  and  hence  they  kindle  :  and,  in  the 
greateft  health,  if  you  keep  two  parts  of  the 
body  contiguous,  they  heat  and  fcald.  No¬ 
thing  is  fo  aCtive  as  the  different  parts  of  the 
blood.  The  perfpiration,  or  any  other  part 
of  it,  kept  clofe  upon  the  animal  body,  is 
apt  to  propagate  it  fel  f  Itch  produces  itch* 
pox  the  pox,  and,  in  triany  cafes,  infeCted 
perfpiration,  the  difeafe  whence  it  was  in¬ 
fected.  Is  it  any  thing  ftrange,  then,  that  the 
warm  blood  fhould  bring  the  chyle  into  the 
fame  degree  of  heat,  after  being  contiguous 
with  it  for  fome  time,  fince  moft  of  it  is  ani¬ 
mal  juices,  and  the  reft  fermentive  juices  of 
vegetables  ?  All  of  them  have  the  principles 
of  heat  in  them,  and  very  foon  warm  when 
kept  clofe  together,  efpecially  in  a  warm 
place  :  and  though  the  hot-bed,  after  coming 
to  a  certain  heat,  gradually  cools  again  ;  yet 
it  would  never  do  fo,  if  recruited  perpetually 
with  new  materials  of  a  like  nature,  as  we 
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find  the  blood  to  be  ,  which  yet  can  be  long 
preferved  with  no  recruit  in  fome  cafes,  with¬ 
out  loling  quite  its  heat :  but  then  it  preys 
fomewhat  on  the  body  ;  which  turns  parched 
and  dry  in  thefe  cafes,  but  not  putrid,  as  has 
been  fuppofed  :  as  we  found  in  the  cafe  of 
the  young  Lady  mentioned  in  the  firft  ElTay; 
who,  after  falling  compleatly  two  months,: 
and  living  fparingly  for  fix  months  more,  un¬ 
der  the  fevereft  exercife  of  her  mufcles,  ne- 
verthelefs  had  no  ftinking  breath,  no  high- 
fmelled  urine  y  this,  amidfl  all  thefe  fevere  * 
agitations,  keeping  quite  limpid,  and  Ihe  her- 
felf  rather  cold  than  warm,  though  her  pulfe 
was  generally  full.  So  that,  in  her  cafe,  we 
had  the  ftrongefl  attrition  I  ever  had  an 
inftance  of  y  but  no  extraordinary  heat,  no 
fign  of  putrefaction  :  the  more  fulphureous 
parts  were  much  fpent  in  her,  and  fhe  feem- 
ed  to  have  no  recruit,  but  what  accrued  to  the 
mafs  from  the  cellular  llores  laid  up  in  health, 
or  from  the  air.  And,  in  the  young  man  of 
a  good  firm  conftitution  Dr.  Martin  fpeaks 
of,  prop .  18.  the  heat  decreafed  four  degrees 
on  two  days  falling,  from  the  want  of  new 
ehyfe  and  not  from  a  lefs  quantity  of  blood. 

There- 
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Therefore,  not  the  ftrength  of  circulation,  but 
certain  mixtures  with  the  blood,  feem  the  great 
caufe  of  putrefaction  in  it ;  as  the  daily  re¬ 
cruit  of  wholefome  food  keeps  up  the  fer¬ 
ment  and  heat.  And  hence,  in  prifons,  fhips, 
and  hofpitals,  not  well  air’d,  the  moft  putrid 
fevers  are  found,  efpecially  when  the  feafon 
is  fultry-warm  :  and  many  fores  do  not  ihew 
their  word  till  laid  open,  and  an  accefs  made 
to  the  air  to  work  upon  them,  as  in  cancers, 
gangrenes,  and  feveral  others.  Nothing, 
then,  feems  more  fufceptible  of  contagion, 
more  difpofed  to  be  wrought  upon,  to  be  agi¬ 
tated,  to  ferment,  than  the  blood :  nor  is 
there  any  fluid  that  thews  more  different  pro¬ 
ducts,  as  we  have  already  obferved,  than  the 
blood  does  under  thefe  courfes  ;  and  medi¬ 
cine  muft  be  greatly  defective,  while  we  are 
defective  in  their  hiftory.  The  antients  laid ' 
themfelves  out  greatly  to  obferve  the  periods 
and  crifes  both  in  acute  and  chronical  dif- 
eafes,  and  to  aflign  the  marks  of  the  more  or 
lefs  promifing,  to  teach  the  Phyfician  when 
and  how  far  he  fhould  interpofe  ;  and  Syden¬ 
ham ,  with  great  fagacity  followed  the  example. 
But  the  extravagancy  of  Chymifts,  in  introdu¬ 
cing  what  was  obferved  only  in  their  phials 
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and  retorts,  whereby  to  judge  what  pafled  in 
the  body,  brought  this  method  greatly  in  dif-? 
credit,  and  made  way  for  the  Mechanicks  to 
eftablifh  their  empire,  which  was  not  able  at 
all  for  the  government :  and  therefore  it  can- 
pot  be  furpriling  that  the  commonwealth  of 
medicine  flouriflied  fo  little  under  their  abfo- 
lute  authority.  Mechanicks,  then,  and 
Chymiftry  muft  be  joined,  if  we  would  fee 
and  judge  of  what  paftes  in  the  body  :  and 
we  muft  be  fure  of  fuppofing  no  power,  nq 
adive  matter,  to  be  employed,  but  what  in 
fad  has  been  difcovered  prefent ;  in  which 
cafe  we  {hall  enlarge  Chymiftry  in  its  bounds, 
and  Mechanicks,  by  introducing  under  them 
many  things  found  in  the  body.  But  we  muft 
beware  of  eftablifhing  any  thing  found  with 
Chymifts  and  Mechanicks  as  part  of  the  ani¬ 
mal  ceconomy,  which  we  have  not  been  able 
to  trace  in  the  body.  All  things  from  ana¬ 
logy,  muft  be  introduced  with  the  greateft 
caution.  We  muft  fee  the  inftruments  we 
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bring  into  our  operations  fo  diftindly,  as  to  be 
able  to  defcribe  them  ;  and  then  we  may  be 
fure  we  impofe  not  upon  ourfelves  or  others. 
Arid  thus,  after  the  trials  made  of  the  heat  of 

the 
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the  blood,  we  are  confident  of  its  degree,  and 
of  its  equality  in  the  moft  of  men  in  health  ; 
and,  by  the  fame  trials,  we  find  how  it  varies 
in  difeafes,  and  what  phenomena  go  along 
with  its  changes  :  and  to  it,  and  the  matter 
it  works  on,  we  attribute  both  the  quantity 
and  nature  of  the  perfpiration.  Since  the 
heat  of  the  blood  is  greater  than  that  of  the 
fun  in  the  dog-days,  and  the  blood  itfelf  at 
leaft  twice  more  volatile  than  water,  as  we 
fhall  find  afterwards  5  and  as  nothing  is  more 
porous  than  our  fkin,  the  evaporation  muft 
be  very  great :  and  as,  by  many  experiments, 
this  evaporation  is  found  inflammable,  it 
gives  us  a  pregnant  proof  of  the  nature  of 
the  whole  mafs  $  that  it  is  a  bituminous  fluid, 
feething  conftantly  with  a  degree  of  heat  a- 
bout  half  that  of  boiling  water,  according  to 
Dr.  Hales's  calcul,  exp.  10.  Veget.Stat .  and 
Dr.  Swencke’ s,  who  makes  boiling  water  212 
in  Farenheif  s  thermometer. 

This  heat,  then,  muft  have  different  ef¬ 
fects  on  the  concodtion  of  every  different  hu¬ 
mour  according  to  its  nature,  and  as  it  lies 
more  or  lefs  near  the  larger  ftreams  of  the  fixed 
mafs  $  and  hence  its  ufe  in  the  body  muft  be 


various, 
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-various.  To  this  in  particular  we  muft  refer 
the  affimilations  of  the  chyle  to  the  mafs ; 
the  turning  the  acid  fixed  falts  to  the  volatile 
neutral,  as  we  find  them  in  the  urine,  (Vide 
Differt .  on  the  urine),  and  in  the  mafs  itfelf ; 
fo  that  there  is  here  a  true  chymical  change, 
and  with  this  change  the  fulphureous  or  oily 
parts  are  greatly  exalted.  A  friend  of  mine, 
to  fatisfy  himfelf  of  what  Hoffman  and  Swencke 
advance  upon  this  head,  fetting  blood  and 
water  in  fimilar  vefiels,  equally  filled,  in  the 
feme  window,  found  that  not  above  a  fourth 
of  the  water  was  evaporated,  when  an  half 
of  the  blood  was  gone  ;  that  in  48  hours  it 
was  reduced  to  an  extrad,  and  in  72  to  the 
confiflence  of  glew ;  and  this,  dried  to  a 
cake,  and  powdered,  according  to  Mr.  Boyle's 
obfervations,  flafhes  like  rofin  through  the 
candle’s  flame  ;  fo  that  the  whole  mafs  feems 
to  be  moft  volatile  and  fulphureous.  And,  in 
our  treatife  of  refpiration,  we  have  obferved 
the  effeds  its  fumes  have  upon  the  air  admit¬ 
ted  to  the  cheft,  and  that  no  fuch  thing  as 
refpiration  could  be  without  them  $  at  the 
fame  time,  the  air  in  every  other  cavity  and 
vcflel  is  kept  at  ur*der,  which  otherways,  by 

the 
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the  degree  of  heat  that  ads  upon  it,  would 
burft  every  veflel ;  as  it  does  in  fome  degree 
in  the  corpfe,  when  there  is  no  check  by 
fumes. 

And  the  nervous  juice  evaporating  in  every 
bowel,  by  the  fame  heat,  muft  make  a  great 
demand  upon  the  brain  ;  as  the  evaporation 
by  the  leaves  of  plants  and  trees  makes  de¬ 
mands  upon  their  roots,  according  to  Dr, 
Hales  s  obfervations.  And  thus,  all  along 
the  pulpy  fubftance  of  the  nerves,  we  fee  a 
neceffity  of  a  perpetual  run  of  the  nervous 
juice,  which  we  cannot  conceive  fhould  hap¬ 
pen  upon  any  other  fuppofttion  :  and  thus 
the  heat  of  the  blood  is  as  neceflary  to  pro¬ 
mote  the  nervous  juice,  as  that  of  the  fun  to 
bring  the  juice  of  plants  into  adion.  But  if 
the  brain,  the  fource  of  the  fpirits,  is  drain¬ 
ed,  then  the  heat  has  no  right  materials  to 
ad  upon  $  and  hence  every  part  turns  languid, 
though  the  heat  is  in  vigour.  And  thus  it  is 
we  are  difpofed  to  reft  and  fleep,  and  continue 
fo,  till  the  brain  is  furniftied  with  ftores  for 
the  fervice  of  another  day.  And,  from  the 
fame  reafoning,  we  underftand  why  fleep  ac¬ 
companies  the  greater  degrees  of  cold  :  and, 

on 
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on  thefe  views  we  muft  allow,  that  Harvey 
could  not  have  given  the  blood  a  jufter  cha¬ 
racter  than  the  fol  microcofmi . 

I  have  often  obferved,  that  people  fubjedt 
to  periodical  fits  of  the  mania ,  as  a  pre¬ 
lude  of  the  fit  approaching,  have  com¬ 
plained  of  a  weight  and  fulnefs  about  the 
hypochondria ,  and  of  a  more  intenfe  red- 
nefs  in  their  urine,  which,  at  the  height  of 
the  fit,  after  lafting  fome  weeks,  came  to  be 
as  dark  as  that  of  claret  j  and  going  off  yield¬ 
ed  a  copious  dark  fediment,  not  unlike  what 
we  find  under  the  jaundice  5  which  confirm¬ 
ed  the  notion  of  the  antients  to  me,  that  the 

1 

feat  of  the  difeafe  was  certainly  about  the  ve¬ 
na  fort  arum^  and  the  vcffels  immediately  com¬ 
municating  with  it ;  and  that  the  blood  there 
fuffered  great  changes*,  which  was  confirm¬ 
ed  by  thefe  medicines  only  being  fuccefsful 
in  removing  the  illnefs,  which  chiefly  opera¬ 
ted  on  thefe  parts  ;  whereas  the  cephalic  me¬ 
dicines  fhewed  no  good  effedt.  Now  the 
queftion  is,  what  force  the  blood  or  humours 
in  thefe  parts,  of  whatever  nature  we  fhall 
fuppofe  them,  could  have  in  difturbing  the 
mind,  in  turning  its  ftate  to  a  ftate  of  vifion, 

to 
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to  hear,  fee,  and  feel  things  fo  different  from 
what  actually  paffes  before  them  or  is  tranfad> 
ed,  as  happens  in  many  other  cafes.  To 
judge  of  them,  we  fhall  take  fome  of  the 
moft  fimple  examples,  where  the  caufe  is 
certain,  and  the  remedy.  One  of  thefe  I  take 
to  be  that  of  getting  drunk.  Let  a  perfon 
be  fuddled  with  fpirits,  how  does  it  change 
his  thoughts  ?  he  raves,  and  becomes  a  mad¬ 
man  ;  pour  into  him  fome  draughts  of  water 
to  dilute  the  fpirits,  and  extinguifh  their  heat,  , 
at  once  he  is  himfelf  again.  Wherefore  it  is 
manifeft  that,  in  this  cafe,  it  was  the  fiery  ful- 
phureous  blood  whence  the  heat  and  all  the 
difturbance  arofe ;  and  that,  by  augmenting 
the  quantity  of  the  watery  parts,  the  heat  was 
extinguifhed,  and  the  wild  fancies  with  it  * 
while  we  cannot  eafily  fuppofe  that  the  ner¬ 
vous  juice  was  changed.  But  how  fhall  we 
determine  whether  blood  in  this  overheated 
ftate,  immediately  by  itfelf  perverts  the  fan¬ 
cy,  and  leads  the  mind  in  a  train  of  errors; 
or  whether  it  firft  a£t$  upon  fome  fenfory 
more  intimately  connected  with  the  foul? 
For  my  part,  I  cannot  find  why  we  fhould. 
reckon  the  mind  worfe  to  be  affefled  by  the 
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blood  of  itfelf,  than  by  fome  fenfory  difor- 
dered  by  it ;  efpecially  as  we  find  it  certain, 
that  the  mind  of  the  mother  affeds  the  child 
in  the  womb,  though  there  is  no  communi¬ 
cation  of  nerves  between  them :  and  though 
we  have  fenfories  appropriated  to  form  certain 
ideas,  as  of  found,  light,  and  colours,  & cr, 
yet  I  know  none  for  fenfe  and  reafon ;  tho* 
if  there  were  any,  we  could  not  but  exped, 
they  fhould  be  as  complicate  and  confpicuous 
as  the  others.  That  all  the  fenfes-  by  which 
we  have  certain  ideas  excited,  are  difturbed 
with  the  blood,  there  is  no  doubt;  and  this 
certainly  muft  confufe  the  mind  greatly :  but 
how  from  this  a  man  turns  more  penfive* 
frolickfome  and  furious,  fhould  converfe  with 
perfons  not  prefent  as  if  in  view,  &c.  cannot 
be  explained  from  any  change  of  the  fenfes : 
and  therefore  though  the  mind  falls  into  fome 
miftakes  from  the  fenfes,  yet  this  thorough 
perverfion  of  the  mind,  muft  be  from  fome 
other  fource :  we  muft  allow,  while  the 
houfe  is  in  a  flame,  that  the  mind  is  bewilder¬ 
ed  in  the  fmoke;  and  that  as  it  is  intimately 
joined  with  every  link  of  the  mufcular  fibres, 
fo  it  is  with  every  drop  of  the  fluids,  and  has 

certain 
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certain  ideas  from  every  different  motion  in 
them ;  fries  with  the  bile,  with  the  faliva  of 
mad  creatures,  and  turns  ftupid,  morofe  and 
fenfelefs,  with  a  lefs  volatile  mafs.  The  un¬ 
manageable  bull,  perpetually  roaring  with  fu¬ 
ry,  upon  checking  the  mildeft  fecretion  of  his 
body,  and  what  lies  at  the  greateft  diflance 
from  the  brain,  becomes  the  obfequious  and 
mild  ox.  I  don’t  pretend  to  be  diftindb  in  this 

affair  ;  but  would  fludy  to  fay  fo  much  of  it, 
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as  to  fix  the  Phyfician’s  attention  to  it ;  fince, 
by  rectifying  the  mafs,  and  being  attentive 
to  other  places  than  the  head,  in  fuch  difor- 
ders,  it  is  poffible  we  may  come  to  have  a 
greater  command  over  them,  than  has  yet 
been  imagined.  For  I  have  often  found,  that* 
by  the  eafiefl  methods,  I  have  compofed  fuch 
diforders  ;  when  the  green  withes  to  tie  them, 
or  the  whip  to  chaftife  them,  with  blifterings 
and  cuppings  of  the  head,  had  been  idly  ap¬ 
plied. 

Take  all  the  effedts  of  the  warm  blood 
together,  then,  it  muft  appear  a  very  myfle- 
rious  fluid :  its  flreams  accompany  every  nerve, 
and  facilitate  the  courfe  of  their  fluids;  and 
thereby  invigorate  every  part  of  the  body : 
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on  its  flop,  all  ftrength  and  nourifhmenfc 
flops,  the  parts  gangrene,  &c.-,  by  its  fumes, 
the  machinery  of  the  bread;  plays  and  chan¬ 
ges  an  hundred  ways,  the  air  fhews  different 
powers  within  every  cavity  and  veffel  5  and 
we  have  juft  faid  how  much  they  affedt  the 
fancy:  no  wonder  then  that  Harvey  could 
fcarce  imagine  it  different,  not  only  from  the 
vegetative,  but  the  active  directing  foul  itfelf, 
as  we  find  in  his  treatife,  we  cited,  de  calido 
innato .  But  what  he  and  others  have  laid, 
only  fhews,  that  there  is  fomething  more 
wonderful  in  it  than  has  yet  been  difcovered 
diftindly  ;  and  that  a  further  attention  to  it, 
'tn ay  greatly  enrich  both  the  theory  and  pra- 
<Sice  of  medicine,  beyond  what  the  mecha- 
nick  Philofophers  will  ever  be  able  to  make 
out. 

Besides  the  fulphur  which  remains  in  the 
blood  after  calcining,  M.  Vineentius  Men - 
ghinus  mentions  a  great  portion  of  iron  par¬ 
ticles,  efpecially  in  the  human  blood  and  qua- 
drupedes,  fome  in  fifhes,  and  fewer  in  fowls 
how  much  thefe  contribute  to  fupport  the 
heat  of  the  blood,  I  leave  fuch  to  confider 
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who  know  the  ingredients  in  the  therm#, 
though  vegetables  abound  in  them  likewife. 
Vid.  Inflitut.  Bonon.  part  2.  voL  3.  and  Medi¬ 
cal  Efifays,  *vol.  2.  art .  6. 

Upon  the  whole,  we  may  make  the  refle¬ 
xion  Galen  has,  edit .  chart.  voL  10.  de  Hirud . 
cap.  idt.  circa  fin .  Nam  ficepius  in  anno  venam 
fiecare  hand  expedire  arbitror ;  quod  una  ex  J an¬ 
guine  vitalis  excernatur  fipiritus.  Aiqui  Ji 
hie  copiojius  abfiumatur ,  tot  a  moles  refrigeratur , 
et  omnes  naturales  operationes  deterius  perfici - 
untur. 

For  a  particular  anfwer  to  their  opinion, 
who  deduce  the  heat  from  attrition,  I  mull 
refer  to  Dr.  Stevenfon  s  excellent  treatife  on 
the  heat  of  the  blood,  in  the  Medical  EJfays . 
I  have  faid  nothing  of  the  globular  form  the 
lefler  particles  of  the  blood  have  been  obfer^ 
ved  to  move  in,  by  microfcopes,  and  to 
which  it  refolves  itfelf :  I  reckon  the  blood 
has  this  form  in  its  compounding  parts  in 
common  with  mod  fluids;  which  Mr.  Lew- 
enhoeck  would  have  overlooked  in  the  blood, 
if  he  had  not  difeovered  it  before  in  the  yeft 
of  wine  and  ale ;  as  he  acquaints  us  in  the 
2d  epiftle  of  his  works ;  though  they  form 

more 
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more  regularly  in  the  blood,  as  they  do  in 
every  oleaginous  fluid  $  Sir  Ifaac  Newton  ha¬ 
ving  obferved  the  attractive  and  refradtive 
power  of  bodies,  to  be  greater  or  lefs,  as 
they  partake  more  or  lefs  of  fulphureous  oily 
particles,  with  which  we  have  ftiewn  the 
blood  to  abound.  What  feems  more  nearly 
concerned  in  its  hiftory,  is  the  perfpiration  and 
urine,  two  fecretions  on  which  its  right  ftate 
greatly  depends,  and  which  help  to  form  juft 
indications  concerning  it ;  and  therefore,  to 
complete  its  hiftory,  we  fhall  fubjoin  fome 

account  of  them, 
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TH  i  s  feems  to  be  an  evacuation,  without 
any  particular  apparatus  for  it :  at  leaft 
every  porous  body  is  fubjedt  to  a  like  difeharge 
from  fimilar  caufes,  that  is,  from  heat,  and  a 
fupply  of  volatile  matter  ;  and  no  body  can  be 
more  porous  than  the  animal,  M.  Lewenhoeck 
having  calculated,  in  the  fpace  of  an  ordinary 
grain  of  fand,  no  lefs  than  125,000  of  them; 
which  there  is  no  reafon  to  fuppofe  to  be  the 
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extremities  of  regular  veflels,  but  the  inter¬ 
files  along  their  tides  5  at  leaft  we  find,  that 
the  inward  furfaces  of  the  cavities  of  the  bo¬ 
dy,  and  the  furfaces  of  the  bowels  they  con¬ 
tain,  have  the  fame  perfpiration  which  flrike 
our  finell,  upon  the  cavities  being  laid  open, 
while  a  cloud  of  vapours  arife  from  them, 
and  they  inftantly  abforb  liquors  ihjedted  a- 
mong  them  :  nay,  we  fee  upon  bruifes,  that 
the  blood  under  the  fkin  is  gradually  abforb- 
ed ;  and,  according  to  an  obfervation  of  Ga¬ 
len,  cited  by  Mr.  Boyle,  in  his  6th  chapter  of 
the  poroufnefs  of  bodies,  blood  extravafated 
in  fradtures,  where  the  Ikin  had  not  been 
rent,  penetrated  it  fo  as  to  appear  upon  the 
dreffings.  Whence  we  would  imagine,  that 
from  every  fide  the  fkin  was  permeable  ;  as 
the  fame  Gentleman  found  the  bladder,  by 
putting  fait  of  tartar  well  dried  into  it,  and 
tying  it  up  when  quite  free  of  all  moifture ; 
for  in  that  cafe,  he  found,  when  the  bladder 
was  left  in  water,  the  fait  foon  diflolved  5  and 
even  fugar  managed  the  fame  way,  though  it 
diflolved  flower.  As  Hippocrates ,  then,  long 
fince  aflerted,  the  body  is  every  way  perme¬ 
able,  and,  as  it  would  feem,  perforated,  as  is 

every 
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every  vefiel :  for  how  can  we  fuppofe  mem¬ 
branous  and  flefhy  parts  not  to  be  porous, 
when  we  find  the  hardeft  bones,  and  ivory  it- 
felf,  to  abound  with  them  ?  as  is  fhewn  by 
particular  experiments  in  Mr.  Boyle  s  eflay  we 
have  mentioned.  The  body,  then,  abound¬ 
ing  with  fluids,  every  fibre,  though  not  vaf- 
cular  muft  be  moiftened  by  them  through 
and  through,  as  a  fixing  of  hemp  or  lint  will 
be,  if  you  dip  but  any  one  part  of  it  into  wa¬ 
ter,  efpecially  in  a  warm  place. 

And  thus  we  confider  the  whole  body  as 
one  porous  lump,  fapped  in  its  own  fluids, 
and  glowing  with  96  degrees  of  heat,  accor¬ 
ding  to  Farenheif  s  mercurial  gage,  when  not 
chilled  by  external  cold  or  difeafe  :  in  which 
view,  we  mu  ft  be  fenfible  that  it  muft  perpe¬ 
tually  emit  clouds  of  fteam  ;  and,  agreeably 
to  this,  it  is  found  in  fummer,  if  one  fits 
near  a  white  wall,  enlightened  by  the  fun, 
with,  his  head  new  fhaven,  that  the  fteams 
jhall  be  difcovered  by  the  fliade  on  the  wall. 
And,  from  this  account,  there  are  three  great 
caufes  of  this  perfpiration,  the  heat,  the  quan¬ 
tity,  and  the  volatility  of  our  humours. 

None 
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None  can  doubt  but  the  matter  perfpired 
inuft  always  bear  a  proportion  to  the  heat ; 
and,  confequently,  cold  on  the  furface  of  tht 
body  muft  check  it  confiderably  ;  heat  being 
the  known  caufe  of  railing  and  carrying  off 
fteam  from  fluids,  as  Mr.  Hales  has  fhewn 
by  repeated  experiments  in  vegetables.  If 
this  had  been  adverted  to,  we  fhould  not  have 
had  fo  much  talked  of  the  effed  of  cold  do¬ 
ling  the  pores  of  the  body.  Let  the  pores 
be  as  open  as  you  will,  there  muff  always  be 
heat  to  raife  the  fteam  j  and  that  will  always 
find  pores  to  favour  its  courfe* 

We  took  notice,  when  treating  of  the 
blood,  of  its  great  volatility  in  refped  of  wa¬ 
ter  ;  fo  that  we  muft  look  upon  it  as  favour¬ 
ing  a  great  difcharge  when  expofed  to  heat ; 
and  that  according  as  it  is  more  or  lefs  crude, 
or  as  it  has  had  fupplies  that  more  or  lefs  fa¬ 
voured  its  volatility.  And  thus  it  is  obferved 
by  Dr.  Keil,  and  others,  who  have  made  fta- 
tical  experiments,  that  though  in  thofe  who 
live  uniformly  the  perfpiration  keeps  fome- 
thing  equal  yet  it  is  found  very  different  in 
different  perfons,  according  to  their  tempe¬ 
rament,  age,  food,  lleep,  exercife,  and  feafon 
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of  the  year  5  and  all  thefe,  either  as  they 
change  the  heat,  or  more  or  lefs  promote  di- 
geftion,  and  a  juft  quantity  of  fluids ;  agree¬ 
able  to  which  we  find  the  whole  of  Dr.  KeiV s 
obfervations. 

Thus,  in  aph,  15.  he  tells  us,  the  perfpi¬ 
ration  is  in  proportion  to  the  heat  in  the  fame 
circumftances  :  agreeable  to  which,  he  found 
that  the  greateft  fummer  perfpiration  through 
one  day,  was  double  of  the  leaft  winter  per¬ 
fpiration,  as  in  aph .  1 7. :  that  coming  out  of 
the  hot  bath,  an  hour’s  perfpiration  was  not 
lefs  than  24  ounces,  aph .  25. ;  whereas  fitting 
in  a  cool  place,  it  was  not  above  half  an 
ounce  in  that  time,  aph.  23.  and,  by  heat 
and  exercife,  only  four,  and  fometimes  lefs, 
aph .  21. :  fo  that  heat  and  moifture  joining 
make  the  greateft  ;  whereas  chaffing  the 
{kin  made  no  change,  aph .  33. :  and  though 
bathing  promoted  greatly  the  perfpiration, 
yet  drinking  fmall  liquors  did  it  not ;  and 
therefore  perfpiration  in  the  firft  cafe  was 
certainly  owing  to  the  more  external  parts  re¬ 
taining  much  moifture,  which  the  heat  foon 
difpelled  again. 


And 
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And  as  it  rifes  by  heat,  and  confequently 
exercife,  and  every  thing  caufing  heat  ;  fo  it 
does  by  certain  foods,  fome  fupplying  more, 
and  fome  fewer  volatile  parts,  which  recruit 
the  mafs  more  whence  the  perfpiration  flows : 
for  fince  we  found,  in  our  eflay  on  the  blood, 
that  it  was  greatly  more  volatile  than  water, 
it  will  be  more  or  lefs  fo,  as  it  abounds  more 
or  lefs  with  water,  in  regard  to  its  other  parts, 
or  any  other  thing  lefs  volatile,  or  curbing 
what  is  volatile.  And  thus  Dr.  Keil  obferves, 
that,  by  eating  oifters,  he  perfpired  lefs  than 
when  he  eat  nothing  at  all.  But,  more  par¬ 
ticularly,  the  tables  which  Dr.  Rogers  of  Cork 
publifhed,  fhew,  that,  even  in  fummer,  with 
the  advantage  of  heat,  lettuce,  mufhroms, 
melons,  cucumbers,  purflain,  diminifhed  the 
perfpiration  a  third,  as  did  the  reft  of  the 
flimy,  watery,  vegetable  kind  of  food  *;  and 
it  is  greatly  diminifhed  likewife  by  pork,  new 
cheefe,  bread  not  well  fermented,  ryce,  as 
it  is  by  foies,  eels,  oifters,  and  fifh  of  a  like 
nature  ;  while  it  is  greatly  favoured  by  well 
baked  and  fermented  bread,  frefh  eggs,  ho¬ 
ney,  mutton,  partridge,  woodcock,  plover, 

turkeys,  capons,  pullets,  and  the  like,  wines 

of 


ig&  Of  Perfpiration. 

of  ripe  fruit,  well  wrought  ale,  &c. :  fo  that 
there  is  the  greateft  odds  in  it,  from  the  pa¬ 
bulum  with  which  the  blood  is  fupplied. 

If,  then,  conftitutional  afthmatic  patients 
are  made  fo  by  a  defeft  in  their  blood,  by  not 
having  ftore  enough  of  volatile  parts  to  keep 
it  under  the  elaftic  air  in  the  veffels,  as  we 
fuggefted  before  -y  then  we  fee  what  air  they 
fhould  chufe,  and  what  food.  But  to  bring 
this  to  a  further  demonftration,  many  more 
experiments  muft  be  made  with  this  view. 

We  fh3.ll  clofe  up  this  treatife,  by  confirm^ 
ing  what  we  obferved  before,  of  the  great  vo¬ 
latility  of  the  blood  in  the  found  body,  from 
an  experiment  we  have  often  repeated  ;  that 
the  fhirt  through  which  we  perfpire  odds  of 
a  pound  in  th<e  night-time,  gains  not  one  grain 
of  weight  in  that  time  ;  nay,  not  after  being 
worn  three  days  and  nights  together  :  fo  that 
the  perfpiring  matter  muft  fly  quite  off  even 
through  our  cloaths. 


Of 
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IT  is  abundantly  evident,  that,  in  general, 
the  fecretions  are  made  in  veflels  where 
the  red  blood  does  not  enter?  though  we 
know  that  many  of  them  are  thicker  and 
more  grofs  than  it  is ;  as  the  cyftic  bile,  fe~ 
men ,  mucm  narium,  cerumen  anris ,  &c.  But 
all  thefe  acquire  their  thicknefs  after  the  fe- 
cretion  in  the  liner  veflels ;  and  it  may  be 
prefumed,  that  the  nearer  any  fecretory  veflel 
is  to  the  greater  artery,  and  the  lefs  diminilh- 
ed  in  its  widenefs,  that  the  fecretion  fhould  be 
lefs  changed  from  the  qualities  it  had  when 
carried  along  with  the  mafs  :  on  which  ac¬ 
count,  it  is  not  a  little  probable,  that  the 
urine  has  changed  but  little  from  the  ftate  it 
was  in  before  the  fecretion ;  and  therefore 
is  one  of  the  moft  proper  ftandards  to  judge 
of  the  ftate  of  the  mafs. 

The  emulgent  arteries,  we  find,  from  in^ 
fpe&ion,  are  the  largeft  branches  of  the 
aorta,  and  feparate  from  it  by  an  acute  angle ; 
and  though,  upon  entering  the  kidney,  they 
fuffer  great  circumvolutions  in  their  branches, 

which 
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which  are  every  where  refle&ed  into  veins,  fo 
as  to  allow  all  the  red  and  weightier  parts, 
keeping  the  axes  of  the  veflels,  to  return  *,  yet 
we  know,  that  any  extraordinary  (hock  forces 
in  red  blood  even  into  the  fecretories  and  excre-. 
tories ;  that  injections  penetrate  the  fame  part, 
which  is  not  found  in  the  other  glands  :  and 
therefore  it  is  juftly  prefumed,  that  in  fo  pa-, 
tent  a  way,  and  fo  very  fhort,  fmall  changes 
happen  to  the  paffing  fluid  ;  and  confequent- 
ly  the  urine  may  be  looked  upon,  not  as  tranf- 
formed,  but  as  the  part  of  the  ferum  which 
coheres  the  leaft  with  the  mafs,  while  what 
coheres  more,  pafles  with  it  by  the  veins ;  the 
fmall  diftance  from  the  aorta  and  opennefs  of 
the  veflels  not  favouring  their  feparation  3 
whereas,  where  the  courfe  of  the  red  blood 
is  much  retarded  before  it  reach  the  fecern- 
ing  veflels,  as  in  moft  of  the  other  glands, 
the  mafs  of  itfelf  will  refolve,  and  take  on  it 
the  ferous  form,  as  when  extravafated  ;  for 
then,  when  kept  in  a  moderate  heat,  it  re- 
folves  almoft  quite  into  fernm ,  though  not  in 
the  cold,  as  Dr.  Swencie  obferves :  in  fuch 
cafes,  then,  the  fecretions  are  made  from  the 
refolved  mafs,  while  the  urine  is  from  the 

more 
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more  loofe  and  unfocial  ferum ,  which  had  not 
united  to  the  mafs,  or  had  corrupted  by  its 
lone  fervice.  And  thus  we  find  how  this  or- 
gan  is  fitted  to  cleanfe  the  blood  of  what  was 
ufelefs  and  pernicious  :  whereas  the  other 
glands  change  parts  of  the  mafs  into  liquors 
of  different  natures,  as  the  fervice  of  the 
body  requires :  thefe  are  made  to  change  $ 
that  only  to  feparate. 

After  this  view  of  the  organ,  by  which 
the  urine  is  feparated  from  the  blood,  it  can¬ 
not  appear  ftrange,  that  the  urine  fhould  have 
been  fo  much  confulted,  bath  by  the  antients 
and  moderns,  to  form  a  notion  of  the  ftate 
of  the  blood  :  for  as  it  is  the  immediate  off- 
fpring  of  the  feru?n ,  very  little  changed,  by 
which  we  may  rightly  judge  of  the  ftock  ; 
fo  it  has  in  it  all  the  moft  heterogeneous  parts 
which  are  not  fo  apt  to  aflociate  with  the 

mafs.  Thus  the  bile,  which,  after  its  for- 

» 

mation,  acquires  a  very  different  confiftency 
from  the  blood,  and  degree  of  acrimony, 
when  denied  paffage  to  the  inteftines,  runs 
off  in  great  quantities  by  the  kidneys,  and 
makes  the  urine  look  as  if  it  had  got  a  mix¬ 
ture  of  claret,  though  the  cloth  dipp’d  in  it 

looks 
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looks  yellow,  and  caufes  immediately  a  very 
copious  fediment ;  a  great  proof  that  the  fe~ 
diment  is  made  up  of  heavier  parts,  which  do 
not  fo  eafily  affimilate  to  the  body  of  the  u- 
rine.  The  fame  way,  let  a  man  have  the 
courfe  of  his  perfpiration  flopp'd,  by  being  in 
a  cold  damp  medium ,  and  we  will  fee  the  ful- 
phureous  parts  that  Ihould  have  gone  by  it, 
changing  the  colour  of  his  urine  :  fo  that  its 
ftramineous  colour  fhall  now,  even  in  the 
ftream,  appear,  when  running,  changed  for 
one  of  a  much  deeper  tindture ;  and,  catch- 
ed  in  a  glafs,  fhall  foon  become  of  fuch  a 
muddy  clayifh  look,  as  when  tindlure  of  ca- 
ftor  is  mixed  with  any  Ample  water ;  with 
which  it  does  not  fo  intimately  mix,  as  the 
caftor  had  done  with  the  fpirit.  Now  the 
caftor  is  a  fat  or  fulphureous  animal  fubftance, 
and  of  the  fame  volatile  nature  with  our  per¬ 
fpiration  ;  and  fhews  greatly  that  phenomenon 
of  our  perfpiration  confounded  with  urine. 
The  fimulus  of  this  retained  perfpiration  in 
the  blood  moft  ordinarily  raifes  a  fever,  as  in 
the  urine  it  caufes  a  mitturitio  and  then  this 
fever  an  increafed  perfpiration,  which  is  al¬ 
ways  proportioned  to  the  heat :  and  with  it 

not 
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not  only  the  more  volatile  parts  fly  off*,  but 
everything  that  is  more  fluid;  fo  that  the 
blood  is  thereby  greatly  deprived  of  the  wa¬ 
tery  parts,  the  riiafs  rendered  thicker,  and 
the  ferum in  quantity,  and  of  confequence 
muft  yield  lefs  urine,  which  will  therefore 
continue  longer  in  the  paflfages  expofed  to  a 
greater  heat.  And  thus  new  colours  appear 
in  the  urine  ;  for  now  it  gains,  according  to 
the  degree  of  the  fever,  that  degree  of  in- 
tenfenefs  in  colour,  Bellini  obferved  to  arife  in 
urine  according  to  the  evaporation  of  the  a- 
queous  parts  by  heat,  till  it  comes  the  length 
of  the  colour  of  red  ftrong  ale  ;  which  it  has 
in  the  higher  fevers.  Thus  we  fee  in  what 
fhape  the  flopp'd  perfpiration  at  firft  changes 
the  urine  ;  though  the  after-changes,  in  con¬ 
fequence  thereof,  arife  from  the  fever,  and 
too  great  a  perfpiration  :  fo  oppofite  are  the 
changes  happening  in  the  body  from  one  and 
the  fame  caufe  !  And  thus,  according  to  Dr. 
Swencke' s  obfervations,  if  blood  be  let  in  a 
very  cold  place,  it  has  no  ferum  feparated  ;  in 
fome  fmall  degree  of  heat,  by  degrees  the 
ferum  feparates  fluently  ;  if  in  a  place  near  to 
the  heat  of  our  blood,  of  92  or  94  degrees, 
r/‘  >  C  c  the 
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the  ferum  feparates  in  a  fmall  qnantity,  till  it 
putrifies;  but  in  a  degree  of  48,  it  coagulates; 
and  raifed  to  that  of  boiling  water  (212)  i 
of  it  fly  off  in  vapour ;  fo  different  are  the 
effefts  of  heat  in  the  different  degrees  therof. 
So  that  Bellini ,  very  juftly,  sifter  putting  it 
to  the  trial,  made  the  evaporation  by  heat, 
the  great  caufe  of  change  in  colours  happen¬ 
ing  in  the  courfe  of  a  fever ;  and  confirmed 
it  greatly,  by  fhewing  the  firft  colour  gradual-* 
ly  recovered  again,  by  gradually  diluting  it 
in  water  ;  and  when  the  urine  is  thick,  and 
increafed  in  toughnefs,  we  find  no  fediment; 
and  therefore  reckon  it  and  the  blood,  whofe 
interpreter  it  is,  to  be  then  in  a  ftate  of  crudity 
or  itidigeflion :  but  when  our  drink,  for 
which  there  is  a  great  demand,  incorporates 
with  it  throughly,  fo  as  to  dilute  the  whole 
mafs,  and  render  it  quite  fluid,  then  the  u- 
rine  is  fo  in  proportion,  and  with  its  pale  a - 
fpedt,  and  copious  fediment,  fhews  the  ap¬ 
proaching  change  in  the  fever ;  and  the  fame 
fever,  in  different  perfons,  for  moft  part, 
takes  the  fame  time  to  fhew  this ;  which 
{hews,  that  crudities,  according  to  their  cau- 
fes,  require  limited  times  to  digeft;  and  would 

argue. 
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argue,  that,  befides  flopp’d  perfpiration,  there 
muft  be  a  variety  of  fpecific  caufes,  which 
procure  epidemic  fevers,  or  that  vitiate  the 
blood.  But,  in  any  of  them,  we  find  fel- 
dom  a  refolution  without  the  figns  thereof  ap¬ 
pearing  in  the  urine;  which  fhews  how 
much  the  humours  are  affedted  in  fuch  difor- 
ders:  and  as  we  find  the  effects  of  flopp’d  bile 
and  perfpiration  in  the  urine,  fo  it  is  not  to  be 
doubted,  but  every  other  fecretion  flopp’d, 
caufes  grofs  parts  to  regorge  into  the  mafs, 
andfupplythe  urine  with  heterogeneous  parts, 
which  will  fubfide  :  and  thus  we  find,  under 
any  fwelling  or  tumor,  where-ever  it  is,  the 
urine  always  with  an  obfervable  fediment;  as 
blood  let  in  the  fame  cafe  generally  fhews  the 
gelatinous  tough  furface;  and  confequently 
every  new  difpofition  in  the  ferum ,  which 
furnifhes  the  urine,  always  makes  it  fhew  a 
new  face,  and  for  mofl  part  a  fediment,  oc- 
cafioned  from  the  blood’s  not  having  a  free 
courfe,  under  which  only  it  digefls  into  an  e~ 
qual  homogeneous  mafs :  pus  too,  drawn  up  in¬ 
to  the  mafs,  and  not  eafily  mixing  with  it,  has 
got  vent  by  the  kidneys,  as  do  fmall  liquors 

taken 
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taken  in  great  quantities,  which  makes  then? 
not  eafy  to  be  affimilated  and  incorporated, 
with  the  mafs. 

But  then  the  veffels  of  the  kidneys,  un¬ 
der  fome  difeafes,  manifeftly  change  their 
dimenfions ;  and  in  that  cafe  it  cannot  be  fup- 
pofed  that  they  ffiquld  a£t  as  in  their  natural 
ftate :  thus,  after  long  habitual  drinking,  e~ 
fpecially  of  the  weaker  liquors,  a  diabetes 
takes  place,  under  which  the  milder  part  and 
lefs  diluted  of  the  ferum  paffes,  and  very 
foon  exhaufts  the  perfon  as  I  faw  in  one, 
after  long  ftoppage  of  one  of  his  kidneys  by 
a  ftone,  who  palling  about  half  a  pound  eve¬ 
ry  hour,  was  in  two  days  exhaufted  in  fpite 
of  the  moll:  aftringent  medicines.  By  a  vio¬ 
lent  agitation  of  the  blood,  under  fevere  ex- 
ercifes,  blood  itfelf  has  been  forced  this  way : 
and  under  ponvulfions,  or  even  the  milder 
cont rations  of  hyfterics,  nothing  but  the 
,more  watery  parts  will  pafs.  And  thus  we 
find  how  the  ufine  changes  with  the  mafs  of 
blood,  and  with  the  veffels  of  the  kidneys. 

But  further,  a  great  many  changes  can 
happen  from  other  operations  on  the  organs 
concerned  in  the  forming  and  tranfmitting 
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the  urine.  Dark  water,  as  tindlured  with 
foot,  named  ordinarily  mofs-water,  general¬ 
ly  attends  a  ftone  in  the  kidney,  and  arifes 
from  the  oozing  out  of  fome  blood  from  the 
fmaller  veflels  grated  by  the  ftone,  and  heat¬ 
ed  along  the  paffages ;  as  the  blood  from 
the  upper  parts  of  the  inteftines  lofes  its  co¬ 
lour,  and  becomes  black,  elpecially  if  from 
the  liver,  when  it  has  the  name  of  atra  bills . 
But  a  ftone  in  the  bladder  has  generally  a  fli<- 
my  urine  from  the  mucus  of  the  bladder,  if 
not  pure  blood,  yrhen  the  attrition  is  greater; 
and  the  pain  in  making  water  is  at  the  begin¬ 
ning,  and  fometimes  at  the  end;  whereas 
from  an  ulcer  it  continues  all  along,  and  you 
have  pus ,  blood,  filaments,  &c.  according 
to  the  ftate  of  the  ulcer  5  to  be  known  from 
the  preceding  fymptoms,  and  the  prefent  ap¬ 
pearances.  In  forcing  a  fweat,  either  from 
exercife,  warm  bath,  or  medicines,  you  have 
urine  like  what  we  obferved  to  arife  from  tin-* 
fture  of  caftor ;  and  from  being  abroad  in 
the  cold,  at  firft  we  have  the  watery  and  pure, 
as  under  convulfions;  though  afterwards 
y/hat  arifes  from  flopp’d  perfpiration. 

As 
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As  to  the  chemical  productions  from  urine, 
Boerhaave  has  fhewn  trials  in  his  Cherny  he 
made  on  urine  paflfed  1 2  hours  after  neither 
eating  nor  drinking :  this  urine,  he  informs 
us,  had  nothing  acid  in  the  tafte  or  fmell ; 
and  thefe  things  which  turn  acids  reddifh, 
made  no  fuch  change  on  it ;  nor  did  diffol- 
ved  fait  of  tartar  raife  any  agitation  in  it,  nor 
the  moft  alcalefcent  fpirit  of  fal  ammoniac: 
and  even  the  urine  of  a  perfon  12  hours  af¬ 
ter  he  had  been  drinking  Rhenifh  wine,  and 
ale  fomething  turned,  and  ufed  vinegar  to 
what  he  was  eating,  and  eat  fummer  fruits, 
fhewed  no  fign  of  acidity  in  it  ;  as  it  did  not 
in  fickly  girls  living  on  milk  and  acid  vege¬ 
tables  ;  nor  did  any  fign  of  the  alcali  difco- 
ver  itfelf  by  the  addition  of  vinegar,  limon- 
juice,  fpirit  of  nitre,  of  fait;  nor  did  it 
make  green  the  juice  of  plants,  as  all  the  al¬ 
cali’ s  do :  and  this  was  obfervable  even  in 
the  urine  under  inflammatory  difeafes,  long 
retained,  and  made  in  a  fmall  quantity  :  and 
he  had  occafion  to  examine  urine  which  had 
been  fupprefled  120  hours,  which  yet  difco- 
vered  nothing  of  the  alcaline  nature,  though 
he  found  it  in  another;  and  allows,  that  when 

urine. 
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urine,  on  any  account,  is  made  to  putrify, 
that  then  it  turns  alcalefcent.  But  then  this 
is  not  in  the  natural  date.  The  fait  of  urine 
is  therefore  a  neutral  fait,  and  with  it  is  join¬ 
ed  fome  fea  fait,  that  never  changes  in  the 
body.  And  thus  we  find  that  urine  is  a  part 
of  the  changed  and  digefted  humours  of  the 
body,  which  have  acquired  a  nature  peculiar 
to  themfelves,  when  retained  a  competent 
time.  All  of  this  hiftory  is  confirmed  by  Dr. 
Bro'wn-Langrijti s  experiments  upon  the  u- 
rine,  in  which  he  has  ufed  great  diligence ;  for 
in  a  great  many  trials  made  upon  urine  from 
perfons  under  fevers,  he  could  not,  before  di- 
ftillation  with  a  ftrong  fire,  find  any  appearance 
of  alcalefcency,  except  in  his  4th  and  5th 
experiments;  and  even  in  this  cafe  the  ap¬ 
pearance  was  very  final!,  tho’  the  heat  had 
been  extreme,  as  well  as  of  a  long  conti¬ 
nuance  :  but  he  acknowledges  it  was  a  Angu¬ 
lar  inftance,  out  of  a  great  many  under  ar¬ 
dent  fevers,  where  he  could  not  find  another; 
and  concludes  his  obfervations,  that,  in  his  5 
trials  on  the  urine  of  a  young  woman,  where 
\  the  fever  was  fo  high,  the  urine  became  more 
and  more  impregnated  with  faline  and  fulphu- 

reous 
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reous  parts,  in  proportion  to  the  abatement: 
of  the  bad  fymptoms,  till  at  the  crifis  it  con¬ 
tained  more  than  double  the  quantity  it  did 
before;  which  difcovered  a  plain  digeftion 
and  refolution  of  the  mafs,  too  much  coagu¬ 
lated,  or  clofely  combined,  under  the  ftrength 
of  the  fever,  when  examinations  made  on 
the  mafs,  and  urine,  would  have  fhewn 
a  great  difference  of  principles ;  the  uriney 
in  that  cafe,  having  a  fmall  fliare  of  them. 
And  thus  we  find,  in  moft  of  thefe  cafes  where 
Dr.  Langrijh  examined  the  cohefion  of  blood 
in  his  patients  under  fevers,  that  the  urine 
was  limpid,  while  the  ferum  was  deep  co¬ 
loured  and  pungent,  and  the  blood  ftrong  in 
its  cohefion.  In  others  it  was  indeed  other- 
ways  ;  particularly  in  his  laft  cafe,  where  the 
urine  was  lixivious,  and  the  ferum  exceeding 
pungent,  and  of  a  deep  bilious  colour,  and 
there  was  a  vaft  cohefion  in  the  mafs:  but, 
as  this  was  in  the  1 3th  day  of  the  fever,  it  is 
poffible  it  might  be  under  fome  remifiion : 
for,  in  fome  of  the  worft  fevers  with  remif- 

fions,  I  have  feen  urine,  which  in  other  ca- 

♦ 

fes  would  have  promifed  well,  attend,  the 
worft  turns ;  at  one  time  with  the  fulleft  fe- 

diment, 
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diment,  and  the  next  limpid  without  any  at 

all,  having  the  appearance  of  many  partial 

.  ■  ‘  '  *  ' 

crifes-,  but,  in  the  mean  time,  carried  oft' 
the  patient.  From  thefe  obfervations,  it  may 
be  allowed,  that  the  urine  gives  generally  a 

good  indication  of  the  ftate  of  the  blood; 

»  •  • 

and  that,  with  an  ardent  heat,  limpid  water  is 
a  great  indication  of  a  ftrong  cohefion  of  the 
mafs ;  which  continuing,  kills  the  patient ; 
but  digefting  under  the  actions  of  the  body, 
and  fuitable  drinks,  refblves  at  length,  and 
gives  an  agreeable  crifis .  The  whole  of  the 
proceffes  in  the  cafe,  fhew  that  it  is  the  hu¬ 
mours  which  caufe  and  fupport  a  fever,  and 

v  •  **  .  '  * 

muft  alter,  therefore,  greatly  according  to  that 
ftate,  or  according,  if  you  will,  to  the  infe¬ 
ction.  For  as  an  hundred  things  may  infeCt, 
fo  we  may  have  an  hundred  different  fevers, 
where  the  courfe  and  times  of  digeftion  fhall 
be  moft  different;  which  confirms  greatly 
the  hiftory  we  gave  of  the  blood. 

As  to  the  particular  fituation  the  kidneys 
have  got,  if  we  confider  that  the  bile  is  the 
fharpeft  of  all  the  fecretions  made  from  the 
blood  returning  from  the  fpleen,  ftomach, 
pancreas y  ctnentnrn  and  inteftines,  we  may  fee 

D  d  .  the 
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the  reafon  why  neither  falts  nor  fulphur  was 
to  be  feparated  from  the  blood  that  was  to  fup- 
ply  it ;  and  therefore  the  feparation  of  the 
urine  would  have  been  difadvantageoufly  made 
before  the  bile,  or  what  fupplies  it ;  and  it 
would  have  been  as  difadvantageous  to  have 
had  blood  unpurged  to  fupply  the  fperma- 
tics,  whence  the  mild  balfamic  femen  was  to 
be  feparated;  and  therefore,  immediately  af¬ 
ter  the  emulgents,  the  fpermatics  arife. 
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IN  the  former  Sedtions,  'we  have  confidered 
thofe  adtions  which  properly  deferve  the 
name  of  the  vital  in  animals ;  thofe  adti¬ 
ons,  I  mean,  which  are  immediately-employed 
in  carrying  on  the  circulation. 

But  as,  together  with  fuch  adtions,  the 
Phyfiologifts  generally  confider  that  of  the 
brain,  we  (hall  not  diflent  from  them  in 
the  method  :  for  though  we  did  not  find  any 
neceffity  to  confider  the  brain  as  having  any 
diredt  influence  in  moving  any  of  the  parts 
concerned  in  the  circulation  ;  as,  in  our  opi¬ 
nion,  it  has  not  in  moving  any  other  part  j 
yet  as  the  vigour  of  the  whole  body,  and  con- 
fequently  that  of  the  parts  we  have  defcribed, 
depend  fo  much  on  the  brain,  that  for  the  moft 
part  they  fuffer  immediately  with  its  misfor¬ 
tunes,  we  fhall  give  it  a  place  among  the 
parts  immediately  concerned  in  the  vital  adti¬ 
ons  $ 
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ons  ;  for  the  conlideration  of  which  we  have 
deftin’d  thefe  effays. 

The  firmnefs  of  the  walls  with  which  the 
brain  is  invironed  ;  the  fudden  and  fatal  ef- 
fedls  which  frequently  attend  its  diforders, 
particularly  in  ftupifying,  and  otherways  dis¬ 
tempering  the  mind,  to  appearance ;  and 
then  again  the  life  and  fpirit  diffufed  over  its 
frontifpiece,  the  face,  and  the  number  of 
fenfories  round  it,  which  feem,  as  Cicero  fays, 
as  fo  many  avenues  leading  to  the  foul ;  have 
greatly  perfuaded  Philofophers  and  Phyficians 
of  its  excellency  and  dignity  :  though  I  fu- 
fpeft  much,  that  none  of  them  as  yet  have 
difcoveted  truly  where  its  excellency  lies ; 
and  that,  in  attempting  to  fhew  it,  the  opi¬ 
nion  of  its  myfterious  powers  has  fo  prepof- 
feffed  them,  that  they  have  been  carried  be¬ 
yond  both  Anatomy  and  Philofophy  in  their 
(peculations.  Whereas,  if  they  had  allowed 
themfelves  to  have  been  conducted  by  Ana¬ 
tomy,  the  only  fare  guide  in  explaining  the 
animal  oeconomy,  they  would  have  found 
nothing  but  what  is  limple  and  plain,  and 
moft  conform  to  what  they  meet  with  in  the 
other  quarters  of  the  body.  For  my  part,  at 
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leaft,  I  can  find  nothing,  nor  can  I  learn  that 
others  have  found  any  thing  in  the  whole  ex¬ 
tent  of  the  brain,  except  the  vafcular  and  fi¬ 
brous  productions  of  the  blood-veffels,  as  in 
other  glandulou^  parts,  and  the  membranes 
necefifary  for  their  fecurity  and  convenient 
difpofition.  What  more  than  this  has  ever 
caft  up  to  Willis ,  in  all  his  fcrutiny  with  the 
knife  ?  what  more  to  Malpighius ,  however 
laborious  with  his  glades  ?  what  more  to 
Ruyfch ,  with  his  fubtile  injections  ?  to  Mor - 
gagnius  and  Winjlow ,  though  provided  with 
lyncean  eyes,  and  minds  fcarce  to  be  impofed 
upon  ?  All  thefe  great  and  laborious  Gentle¬ 
men  agree  in  the  uniform  ftruCture  of  the 
conftituent  places  of  the  brain ;  though  in 
different  parts  they  are  difpofed  differently, 
£S  are  the  parts  of  the  mo  ft  uniform  bowel 
we  find  in  the  body. 

If  our  inveftigators  had  found  any  various 
machinery  about  the  brain,  formed  fo  as  to 
fhew  the  fmalleft  appearance  of  different  or¬ 
gans,  they  might  have  been  indulged  the  li¬ 
berty  of  imagining,  that  one  part  was  fub- 
fervient  to  memory,  another  to  judgment,  &c. 
But  for  them,  with  that  great  Naturalift  Dr. 
*  ' :  1  '  •  '  1  *  Hook, 
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Hooky  to  fuppofe  in  the  brain  fome  kind  of 
Bononian  phofphorus,  to  receive  the  impreffi- 
ons  of  the  light  from  the  eyes  ;  and  in  ano¬ 
ther  place  vafes  or  bells,  like  what  Vitruvius 
mentions  to  have  been  placed  in  the  antient 
theatres,  to  receive  and  return  the  founds 
more  vigoroufly,  is  making  our  fancy  to 
conffitute  the  brain,  and  a  plain  difregarding 
of  what  it  is  in  itfelf ;  which,  as  I  faid  every 
Anatomift  allows  to  be  as  fimple  in  its  ftru- 
dture  as  any  other  gland,  and  as  uniform  in 
its  parts. 

In  its  different  parts,  I  acknowledge,  this 
honlogeneous  fubftance  of  the  brain  is  differ¬ 
ently  difpofed;  but  no  where  in  fuch  a 
manner,  that  one  can  be  led  to  fufpedt  that 
any  of  its  parts  are  employed  as  any  particular 
machine  or  inftrument  whereby  to  convey  to 
the  mind  any  particular  perception  or  fenfa- 
tion,  or  make  its  accefs  eafier  to  move  the  o- 
ther  parts  of  the  body.  This  difference  in 
the  fituation  of  the  feveral  parts  of  the  brain, 
feems  plainly  calculated  for  the  fafety  or  con¬ 
venience  of  fuch  a  bulky  mafs.  Thus  the 
cerebrum  is  in  one  repofitory,  the  cerebellum  in 
another,  and  the  fpinal  marrow  in  a  third ; 

t  though 
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though  they  communicate  one  with  another, 
and  their  fubftance  feems  quite  fimilar.  But 
as  the  cerebrum  was  ftill  too  bulky  for  fo  foft 
and  incoherent  a  fubftance,  e^pofed  to  vio¬ 
lent  fhocks,  we  find  it  ftill  parcelled  out  into 
leffer  parts,  fecured  fome  how  from  the  fhock 
of  their  neighbours.  Thus  we  find  it  fepa- 
rated  into  the  anterior,  pofterior,  and  lateral 
lobes :  but  the  middle  part  being  ftill  too 
bulky,  it  is  moft  artfully  difpofed  of,  made 
hollow  in  the  more  centrical  parts,  and  vault¬ 
ed,  and  divided  by  a  middle  partition,  and 
arched  where  it  terminates  at  the  pofterior 
end  5  and  the  floor  of  this  vault  is  embofs’d 
with  various  rifings,  allowing  veffels  of  dif¬ 
ferent  kinds  to  run  among  them,  and  a  vari¬ 
ety  of  conduits  or  drainers  to  the  whole, 
while  under  all  thefe  different  forms  the  mat¬ 
ter  feems  quite  the  fame ;  for,  except  the 
blood-veffels,  nothing  is  found  among  them 
but  the  cortical  and  medullary  fub  fiances 
common  to  every  other  part  of  the  brain  and 
fpinal  marrow. 

And  thus  I  am  as  little  folicitous  to  find, 
why  the  glandula  pinealis  is  left  folitary,  as  I 
am  about  the  hbns  parvus  of  the  liver  :  nor 

am 
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am  I  more  folicitous  about  the  corpora Jlriata% 
thalamus  nervorum  opticprum ,  and  quadragemini 
of  Mr.  WinjloWy  than  thofe  of  the  brow,  chin, 
cheeks,  mouth  and  nofe,  which  indeed  add 
to  the  fytnmetry  of  the  face,  but  could  not 
but  be  fimilar,  fince  the  parts  on  each  fide 
are  the  fame,  as  are  thofe  of  the  different 
fides  of  the  commiflures  of  the  brain  ;  and 
things  being  thus  fimilar  on  each  fide  of  the 
brain,  can  there  be  a  ftronger  argument  that 
they  have  a  common  life  ?  and  that  they  are 
not  fubfervient  to  different  faculties  of  foul 
or  body  ?  In  which  cafe  we  certainly  fhould 
have  found  parts  in  the  brain  as  different  in 
their  afpedt  and  ftrudture,  as  the  kidneys,  li¬ 
ver,  pancreas ,  ftomach,  &c*  which  fill  up  the 
abdomen. 

And  how  unaccountable  is  it,  that  we 
fhould  imagine  that  the  nerves  do  any  parti¬ 
cular  office  in  the  glandulous  part  of  the 
brain,  whence  they  arife,  when  we  fee  them 
fo  equally  diftributed  to  the  parts  without  ? 
and  are  equally  formed  out  of  the  medullary 
body,  made  from  the  collection  of  the  medul¬ 
lary  parts,  arifing  from  the  cortical  through¬ 
out  its  whole  extent  ? 
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When  every  part  of  the  brain,  t6  the  beft 
bf  our  obfervation,  concurs  to  form  thofe 
cords  we  call  pairs  of  nerves,  and  the  reft  of 
the  medullary  part  which  joins  the  fpinal  mar¬ 
row  \  to  imagine  that  the  brain  has  any  o- 
ther  ufe,  than  to  fupply  them,  is  to  run  out 
of  fight  of  land,  without  helm  or  compafs, 
and  give  ouffelves  up  to  wandering  and  ro¬ 
ving.  I  allow,  that  with  the  brain  the  mind 
is  generally  in  great  diforder  :  but  this,  I 
have  reafon  to  fufpeCt,  arifes  from  its  affect¬ 
ing  the  mind  no  otherways,  than  the  other 
parts  of  the  body  are  found  fometimes  to  do  j 
though  I  allow,  from  its  make,  and  the  fenfi- 
bility  of  its  membranes,  and  the  manner  the 
blood-Veffels  are  involved  with  them,  while 
all  of  them  are  fo  compaCtly  packed  up  with¬ 
in  the  rigid  fcull,  that  more  violent  difturb- 
ances  to  the  ceconomy,  and  thence  to  the 
mind,  do  more  frequently  and  eafily  arife 
from  this,  than  from  any  other  part.  In 
thefe  circumftances,  a  flight  compreflion 
near  any  of  the  more  confiderable  blood- 
veffels,  while  entering  or  pafling  from  the 
brain,  muft  caufe  a  very  great  difturbance : 
for,  fhould  the  blood  be  prevented  from  en- 

£.  e  tering* 
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tering,  the  continual  impulfe  it  receives  front 

*  the  heart,  muft  expofe  the  neighbouring  vef- 
fels  to  great  violence,  while  the  brain  itfelf  is 
defrauded  :  and,  by  intercepting  the  return 
of  the  blood,  the  brain  at  once  muft  be  quite 
comprefied,  and  all  its  fluids  quite  damm’d  up 
and  flopp’d  in  their  courfe  :  and  fuch  a  flop- 
page  in  the  courfe  of  the  humours,  makes  the 
mind  always  difappear ;  and  as  this  takes 
place  prior  to,  and  more  eafily  than  a  general 
compreflion  of  the  nerves,  we  have  more  rea- 
fon  to  fufpecfl  it  for  the  more  ordinary  caufe 
of  fuch  diforders. 

We  have  already,  in  our  treatife  on  mu* 
fcular  fibres,  obferved,  that  epilepfies  and 
convulfions  are  the  native  product  of  the  ir¬ 
ritation  of  thefe  fibres,  while  nothing  of  the 
kind  happens  from  prefling,  ftimulating,  or 

*  even  tearing  and  cutting  the  cortical  and  me¬ 
dullary  parts  of  the  brain  ;  and  which,  when 
done  to  the  nerves,  is  never  known  to  pro¬ 
duce  any  thing  but  a  palfy  of  the  parts  they 
fupplied.  And  we  find,  that  any  thing  which 
flops  the  circulation,  where-ever  applied, 
produces  a  kind  of  apoplexy,  attributed  for 
ordinary  to  a  compreflion  of  the  brain  ;  and 

indeed* 
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indeed,  when  its  feat  is  elfewhere,  it  is  not 
attended  fo  much  with  the  noife  in  the  ears, 
the  confufion  in  the  fight,  &c.  which  are 
reckoned  concomitants  of  the  difeafe,  and 
arife  from  the  fituation  of  thefe  organs  ; 
which  fituation  likewife  makes  their  effe&s 
laft  longer,  and  prove  more  dangerous  :  the 
fcull  yields  nothing,  and  therefore  the  fmall- 
eft  fwelling  of  the  parts  within,  makes  an 
univerfal  compreflion  of  longer  duration,  than 
when  perfons  are  ftruck  down  by  violent  at¬ 
tacks  on  fome  other  part,  the  fimulus  of  a 
loofe  tooth,  &c.  It  is  certainly  very  rafh  to 
land  every  diforder  upon  the  brain,  where  the 
mind  is  affected,  without  any  proof.  When 
we  turn  chearful  with  a  glafs,  we  muft  reo 
kon  the  brain  firft  invigorated,  though  the 
fatigued  find  its  effects  before  it  has  well 
reached  the  ftomach  :  nay,  we  often  find  a 
brifker  air,  an  agreeable  fmell  or  profpedt,  do 
the  fame  ;  for  a  well-pleafed  mind  has  gene¬ 
rally  a  body  pliant  to  its  will  and  humour, 
and  does  not  regard  the  fmaller  achings. 

The  reverend  Dr.  Hales  brought  a  dog  to 
life  and  vigour,  by  prefling  effete  air  into  his 
lungs,  fo  as  to  diftend  them;  and  I  have 

found. 
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found  the  foul  difappear,  in  a  perfon  when 
difcharging  his  hydropic  water,  as  oft  as  the 
tags  of  the  belt,  with  which  he  was  fwath’d, 
were  left  loofe;  as  I  obferved  when  (peaking 
of  the  circulation :  and  in  every  inflance 
where  the  circulation  fails,  fo  does  the  man ; 
on  which  account  the  infpired  writers  feem 
to  have  placed  the  life  of  the  animal  in  the 
blood.  Our  mind  never  appears  in  a  dead 
machine,  as  it  is  for  the  time,  when  the 
blood  flops ;  and  more  or  lefs,  the  more  or 
lefs  it  is  flopp’d  in  its  courfe.  The  weak  per-? 
fon,  with  loofe  fibres,  has  no  foul  at  all  when 
the  mercury  falls,  or  the  hygrometer  indh? 
cates  moiflure  in  the  air  ;  fo  that  the  well 
tempered  air  would  feem  to  be  his  life  ;  tho’ 
a  clofer  view  fhews,  that  it  chiefly  arifes 
from  the  effects  it  has  firft  on  the  lungs,  and 
by  them  on  the  circulation ;  to  which  we 
mull  attribute  any  change  in  the  nervous  juice, 
if  then  any  happens  to  it ;  as,  we  reckon,  we 
have  illuflrated  in  the  former  treatifes  on  mu^ 
fcular  motion,  the  circulation  and  refpiration. 
The  forming  a  right  notion  of  thefe,  mull 
difcover  to  us  the  fhare  they  have  in  the  ceco- 
ncpiy,  and  what  changes  in  the  mind  happen 

upon 
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upon  their  changes  ;  and  help  us  to  reftrift: 
the  brain  in  its  dominion,  which  feems  to 
have  ufurped  the  authority  of  moft  of  the  o- 
ther  parts,  without  a  juft  title. 

If  what,  I  reckon,  I  have  put  in  a  pretty 
clear  light,  fhall  be  admitted  as  juft,  that  the 
accefs  the  mind  has  to  aft  upon  the  mufcles, 
depends  much  upon  the  difpofition  of  the 
mufcles  themfelves ;  I  mean,  upon  their  be¬ 
ing  ftretched  ;  it  muft  be  very  fuperfluous  to 
feek  any  further  preparation  from  the  nervous 
juice ;  this  muft  make  us  look,  as  we  faid, 
upon  the  mufcles  fcattered  over  the  whole  ex¬ 
tent  of  the  body,  as  the  different  firings  of 
a  mufical  inftrument  direftly  to  be  played 
upon  by  a  Jlimulus ,  or  the  mind :  and  to 
make  the  mind  do  it  by  the  mediation  of  the 
nervous  juice,  in  which  we  find  no  fitnefs 
for  the  mind  to  aft:  upon  it,  nor  know  the 
laws  by  which  it  fhould  move,  to  any  pur- 
pofe,  when  touched,  is  to  involve  ourfelves 
in  obfcurity,  after  diftinft:  profpefts  had  been 
opened  to  us. 

Cartefuss  whim,  that  all  the  nerves  center¬ 
ed  in  one  point,  where  he  confined  the  foul, 
is  now  fufficientlyexpofed  by  anatomy,  which 

could 
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could  never  countenance  the  fuppofition.  But 
what  have  we  put  in  its  place  ?  nothing  at 
all  we  can  venture  to  defcribe,  Two  or  three, 
of  late,  have  indeed  pitched  upon  the  corpus 
callofum :  why,  they  tell  us,  this  never  was  de- 
ftroyed,  without  incapacitating  the  mind  to 
adt  in  the  body  5  and  here  there  is  a  great  con¬ 
fluence  of  the  nerves  from  the  different  fides 
of  the  brain.  But  how  fond  have  they  been 
to  grafp  at  the  hypothecs ,  when  they  would  not 
eonfider,  that  great  numbers  of  thefe  employ¬ 
ed  about  the  voluntary  mufcles,  have  no  con¬ 
nexion  with  t;his  corpus  callofum ,  at  leaf!:  im¬ 
mediately  ;  thefe,  for  example,  of  the  ex¬ 
tremities  and  fpine  coming  from  the  fpinal 
marrow  ;  all  which  parts  lofe  their  power  of 
acting,  upon  the  difeafes  of  the  fpine,  as 
much  as  others  on  the  difeafes  of  the  head. 

But,  further,  their  affertion,  that  the  de- 
flrudion  of  this  part  is  attended  with  an  ab- 
folute  lofs  of  the  mind’s  authority  over  the 
voluntary  mufcles,  is  not  agreeable  to  fa£t. 
IVepfer,  hiftor.  apoplex .  14 .JchoL  2.  obferves, 
that  this,  with  many  of  the  adjacent  parts, 
were  ulcerated  and  torn  in  appearance,  and 
yet  the  fenfes  were  entire,  immediately  before 

the 
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the  performs  death,  though  formerly  he  had 
raved.  And  Fulpius  and  Marchettis  fupply 
other  examples  \  and  Ridley ,  obferv.prad.  34. 
Galen  is  pofitive  he  faw  a  young  man  cured 
in  Ionia*  Wounded  in  one  of  the  ventricles, 
de  ufu part,  cap .  8.;  and,  after  making  experi¬ 
ments,  he  argues,  that  the  anterior  ventri¬ 
cles  fuffer  lefs  by  wounds  than  the  reft.  De 
placid s  Hip.  lib.  7. 

Now,  as  Lanci/ius  and  Peyronie  have  given  a 
great  number  of  inftances,  where  every  other 
part  of  the  brain  has  been  deftroyed,  with¬ 
out  deftroying  the  fenfes  or  the  action  of  the 
mufcles,  we  muft  acknowledge,  that  there  i$ 
no  one  place  of  the  brain  neceffary  for  the 
fenfes  and  mufcular  motion. 

The  learned  Profeffor  Diemerbroeck ,  in  the 
5th  chapter  of  his  third  book  of  Anatomy, 
argues  much  to  my  purpofe ;  for,  after  citing 
the  different  opinions  of  the  feat  of  the  foul, 
he  concludes,  Veriim  omnes  did  as  opiniones  ad- 
modum  dubias  ejfe  confiituit  experientia ,  it  a  ut 
nihil  fere  certi  pojjit  difcerni ,  tam  de  loco  in  quo 
facultates  Mice  peraguntur ,  qudm  de  modo  quo 
peraguntur ;  mult  a  e?iim  exfiant  exempla  d  Nico~ 
lao  Majfa ,  Carpo ,  Fallopio ,  Viga>  Ariceo ,  An- 
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genio ,  Andrea  d  Cruce ,  Petro  de  Marchettlsi 
aliijque  prcefantifimis  praBicis  not  at  a  \  quibus 
e  magnis  vulneribus  capitis  notabiles  cerebri 
port i ones  prodiere  et  refcijfe  funt ,  integris  ma- 
nentibus  modo  diBis  principibus  funBionibus* 
To  thefe  he  himfelf  adds  fome  confiderable 
examples,  and  at  laft  cites  Kerkringius  for 
an  inftance,  where,  in  a  bdy  of  five  months 
old,  no  brain  was  found,  but  a  flimy  water 
in  place  of  it;  and  therefore  calls  the  ftory 

in  queftion:  for  though  he  allows,  that  every 

*  • 

part  by  itfelf  might  be  difpenfed  with,  with¬ 
out  the  lofs  of  any  of  the  faculties  of  the  foul, 
yet  he  would  not  grant,  that  thefe  could  fub- 
fifl:  entire,  when  the  whole  brain  was  want¬ 
ing  or  deftroyed:  in  which  opinion  Bidloo  fo  far 
joins  him,  as  to  call  Kerkringius  s  hiftories, 
and  Le  Clercs  to  that  purpofe,  unaccountable 
fables,  as  Morgagnius  obferves  ( adver .  2.  ani- 
mad.  35.)  who  at  the  fame  time  confirms 
what  Kerkringius  and  Le  Clerc  have  ad¬ 
vanced,  by  his  own  and  his  friend’s  obfer- 
vations. 

By  an  impartial  inquiry,  it  would  then  ap¬ 
pear,  that  no  bowel  is  more  frequently  mu¬ 
tilated* 
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tilated,  and  even  quite  deftroyed  with  lefs 
injury  to  the  ceconomy  than  the  brain. 

The  Hon.  Mr.  Boyle  tells  us,  in  the  1  ft  exp¬ 
loitation  of  the  2d  part  of  his  treatife  on  the 
tifefulnefs  of  Natural  Fhilofophy,  that  after 
cutting  off  the  head  of  both  the  male  and 
female  fly,  parents  of  the  filk  worm,  they 
engaged  in  copulation;  and  that  the  largeft 
tortoifes  live  many  days  without  their  heads  4 
And  we  find,  Philofcph.  TranfaB.  N°  226.  p. 
439.  that  a  pigeon,  having  its  fcull  emptied 
bf  its  brain,  and  filled  with  fiatf,  fearched  for 
food,  and  did  all  the  aftions  of  life :  and 
dogs  lived  fometime,  now  wanting  the  cere¬ 
brum^  now  the  cerebellum ;  but  not  without 
both,  except  by  blowing  Up  the  lungs :  and 
who  can  but  fuppofe,  that,  in  larger  animals 
whofe  blood- veffels  are  much  larger  than  in 
the  leffer,  fuch  operations  fhould  carry  great¬ 
er  danger  along  with  them,  and  require  great¬ 
er  caution  in  managing,  from  the  lofs  of  blood 
only  ?  So  that  the  difference  of  the  effedts 
in  them  does  not  at  all  argue  that  the  brain  is 
more  neceffary  to  the  one  than  the  other;  and 
the  lefs,  that  we  have  fo  many  examples  in 
the  large;*  animals,  of  their  keeping  up  their 
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vigour  and  life  after  the  lofs  of  the  brain ; 
as  we  obferved  above.  To  which  we  may  add 
thefe  inftances  Ridley  gives  in  the  laft  cha¬ 
pter  of  his  treatife  of  the  brain,  and  what 
Bartholine  cites  in  the  9 1 .  obf.  of  his  6th  cent . 
and  Bonetus  Jepulch.  feB.  1 .  obf  86;  amongft 
which  we  have  the  hiftory  of  an  ox’s  brain 
quite  petrified,  feen  at  Sweden  by  good  jud¬ 
ges  y  as  there  was  one  at  Padua ,  by  Bonetus  s 
account,  Medic .  Jept.  feB.  4.  cap.  4.  and  one 
at  Parisy  as  is  narrated  in  the  Memoirs  of  the 
academy  1703,  which  was  fo  vigorous  before 
it  was  knock’d  down,  that  he  efcaped  feveral 
times  the  flaughterer’s  hands.  I  fhall  add  one 
of  a  cow,  well  attefted  in  this  country,  no 
lefs  remarkable  than  any  of  them,  in  a  fup- 
plement  to  this  treatife.  Mr.  Kay  s  cafe,  nar¬ 
rated  in  the  Philofoph .  PranfaB.  N°  277. 
p .  169.  is  one  of  the  moft  remarkable  I  have 
met  with  in  the  human  kind :  a  cancerous  ul¬ 
cer  began  in  his  cheek,  eat  out  his  eye,  and 
through  the  os  frontisy  dura  mater ,  and  con¬ 
tinued  fo  long,  that  gradually  the  whole 
brain  was  fpent ;  fo  that  when  he  died,  no¬ 
thing  was  found  in  the  fcull,  but  about  a 
fpoonful  of  black  putrid  matter,  and  yet  he 

loft 
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loft  no  fenfe,  or  the  motion  of  any  part,  nor 
had  he  any  convulfion  or  fpafm  :  it  was  cer¬ 
tainly  a  great  chance,  but  that  the  deftruddion 
of  fome  large  veffel  fhould  have  carried  him 
off  long  before  the  whole  brain  had  dilfolved  ; 
but,  where  nature  does  the  work,  it  often 
happens,  that  fuch  hazards  are  evited.  And 
thus  fo  many  children  born  without  the  brain, 
who  are  otherways  entire  in  all  their  parts, 
efpecially  the  nerves,  as  Morgagnius  particu¬ 
larly  obferves  in  the  inftances  we  referred  to : 
and  thus  likewife  offifications  and  petrifactions 
of  that  bowel,  without  any  apparent  lofs  or 
diforder  to  the  other  parts;  whereas  the  Ana- 
tomift  would  have  had  difficulty  to  have  done 
the  work,  though  he  goes  a  greater  length 
often,  than  the  current  accounts  of  the  way 
the  brain  is  employed  can  admit  of. 

Is  not  the  brain  of  ufe,  then,  fince  it  can 
thus  be  difpenfed  with?  No  doubt  it  is;  but 
we  find  many  parts  occafion^lly  difpenfed 
with,  which  neverthelefs  are  of  undoubted 
ufe,  as  the  fpleen  and  kidneys,  &c . 

What  ffiall  we  then  allow  for  its  province, 
fince  both  fenfe  and  motion  fubfifl:  without  it? 
Nothing  but  what  I  have  already  hinted  at, 

the 
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the  keeping*  ftores  for  the  equal  and  ready 
fupplies  of  nourifhment  promifcuoufly  to  e- 
very  part. 

To  fhew  why  I  entertain  fo  Angular  an 
opinion,  I  mull  fhew  how  far  it  is  fadt ;  and 
then  how  the  parts  are  fupported  under  the 
mutilations  and  total  abfence  of  this  bowel,  as 
mull  happen  in  the  cafes  we  cited  above :  for 
fince  we  allow  thefe  cafes  of  fufficient  force 
to  overthrow  the  current  theories,  of  fenfe 
and  motion  being  derived  from  the  brain,  it 
is  hard  to  conceive  why  they  are  not  reckon¬ 
ed  fo  likewife,  to  fhew  that  the  immediate 

t  v  .  .1 

nourilhment  of  the  parts  cannot  depend  upon 
it. 

To  understand  the  true  ilate  of  the  nerves, 
I  mufl  refer  to  the  account  we  gave  of  them, 
when  fpeaking  of  the  diftributiqn  of  the 
fibres,  in  the  2d  chapter  of  the  firft  Effay ; 
where  we  fhewed,  from  that  diligent  invefti- 
gator  Wepfefy  that  the  nerves  have  every 
where  an  acceffion  of  veffels  as  they  pafs 
through  the  body  5  fo  that  they  rather  in- 
creafe  in  bulk,  the  farther  they  have  run  from 
the  brain,  than  diminifh :  and  from  thefe 
communications  and  acceffions  tfyey  have, 

we 


Of  the  Brain ,  229 

we  mull  be  fenfible,  that  they  muft  be  fup- 
plied  from  every  part  of  the  body  as  they 
pafs  ;  and  the  more,  the  more  their  fupplies 
from  the  brain  are  intercepted.  This  allow-? 
ance  we  are  obliged  to  make  from  Morgagnim 
and  Vallefneruss  obfervations,  and  that  of  fe- 
veral  other  accurate  Anatomifts,  that,  in  thefe 
cafes  where  the  children  were  born  without 
brains,  their  nerves,  through  the  whole  ex¬ 
tent  of  the  body,  were  neverthelefs  as  large 
and  well  grown,  as  in  the  ordinary  cafes 
where  the  brain  was  entire ;  which  can  ne¬ 
ver  be  accounted  for,  except  by  allowing, 
that  when  the  brain  is  defective,  other  parts 
can  fupply  the  nerves. 

And  thus  we  find  a  very  great  caution  ufed 
to  prevent  the  nerves  being  ftarved  under  the 
greateft  Ioffes  ;  though  we  muft  be  fenfible 
that  the  more  hidden  deftru£tion  of  the  brain 
is  not  fo  eafily  fupplied  5  for  it  may  eafily  be 
fuppofed,  when  the  parts  communicating 
with  the  nerves  fupply  other  parts,  that  they 
will  contribute  little  for  them,  when  kept  full 
from  the  principal  fource,  the  brain  •,  and 
confequently  if  this  fhould  be  deftroyed,  it 
would  take  fome  time  before  the  by-ftreams 

would 
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would  change  their  courfe,  and  give  a  fuffici- 
ent  allowance  for  the  nerves.  We  find  this 
in  the  arteries  themfelves :  if  at  any  place  we 
tie  a  principal  branch,  as  is  done  in  the  ope¬ 
ration  for  the  aneimfm ,  it  is  fome  days  before 
the  pulfe  be  found  below ;  that  is,  before  the 
fmaller  branches  allow  fuch  a  free  courfe  by 
them,  as  was  by ‘the  larger.  No  wonder  then 
that  it  takes  a  much  longer  time  before  the 
nerves  get  a  fufficient  recruit,  from  the  very 
obfcure  veffels  which  fupply  them,  after  their 
exit  from  the  brain  ;  and  that  the  brain  when 
fuddenly  deftroyed,  fhould  leave  the  nerves 
in  fuch  a  ftarved  ftate,  as  to  make  them  ufe- 
Iefs,  and  that  death  fhould  follow  upon  the 
operation  :  whereas,  when  the  brain  turns  cor¬ 
rupt,  dr  hardens  gradually,  there  is  a  demand 
made  upon  the  lefler  ftorehoufes,  which  get 
time  to  gather  and  increafe  as  the  demand  ri- 
fes  ,  as  happens  to  the  tree  which  flands  be¬ 
tween  two  other  trees,  and  has  its  branches 
on  each  fide  made  to  inofculate  with  theirs ; 
when  the  inofculation  is  completed,  you  may 
fafely  raife  the  roots  of  the  middle  tree  from 
the  ground,  and  let  them  hang  loofe  in  the 
air,  for  it  will  have  fufficient  recruits  from  the 
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neighbouring  trees  ;  which  it  could  not  have 
till  it  had  been  joined  to  them  for  fome  time* 
and  thereby  made  the  courfe  eafy  through  the 
new  channels. 

And  the  method  of  cure  in  palfies,  by 
ftrong  fridtion,  urtication,  and  other  forms  of 
Jlimulus  applied  to  the  parts  affedted,  ihews 
how  much  the  new  courfe  may  be  improven 
by  topical  medicines,  when  the  advantages  of 
the  firft  are  loft*  Vid.  hijioire  de  V academic 

m 

Roy  ale  a  Paris,  obf  anat,  5.  ann,  I74I» 

But  nothing  feems  better  fitted  to  let  us 
know  the  changes  the  nerves  are  capable  of, 
than  the  obfervations  by  P.  P.  Molinellius  in 
the  Bononian  commentaries,  vol.  2.  p.  2.  who 
gives  us  great  reafon  to  fufpedt,  that  either 
too  many  nerves  have  been  tied  at  once,  when 
the  animal  died  by  that  means ;  or,  in  other 
cafes  where  only  one  part  was  affedted,  by 
tying  the  nerve  ferving  it,  that  they  had  not 
given  the  animal  time  to  recover  its  lofs ; 
which  he  found  it  did  in  length  of  time  :  for 
though,  upon  tying  the  cardiac  nerves  upon 
one  fide,  the  dog  was  not  a  little  difturbed  in 
its  motions  at  firft ;  yet  four  on  whom  he 
made  the  trial,  recovered  againft  the  20th  day 

after 
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after  the  operation.  And  as  tathe  lofs  of  the 
motion  of  the  part,  upon  tying  the  principal 
nerve,  he  denies  it  abfolutely,  having  feen 
the  contrary  in  feverals  on  whom  the  opera¬ 
tion  for  the  aueurifm  had  been  performed  5 
and  therefore  gives  this  remark  upon  it,  Quo 
tempore  in  homine  tiervum  conjlringis ,  eo  dolor  is 
vim  plane  majorem  is  percipit ,  qudm  Ji  arteriam 
tantiini  devincias  ;  dolorem  verb  major  aliqua  fen - 
fus  ac  motus  jaBura  confequitur  :  atque  hcec  ta~ 
men  hrevi  evanefcunt ;  idemque  curationis  exi- 
tus ,  ac  fi  penitus  abfuiffent :  quod  Ji  aliquand& 
contingat ,  ut  qui  arteriam  Jimul  cum  nervo  li - 
gaverint ,  noxam  obfervent  aliquam  non  contem - 
nendam ,  /V  videant  porro  ne  nervum  pungendo 

It  is  certain,  that  many  misfortunes  hap¬ 
pen,  in  the  courfe  of  experiments,  that  arife 
from  other  fources,  than  what  we  at  firft  ima¬ 
gine.  What  we  have  advanced,  feems  indif- 
putably  to  fhew,  that  not  only  the  work  of 
particular  nerves  may  be  fupplied  by  the 
neighbouring  branches,  but  even  that  of  the 
whole  brain,  by  the  fupplies  the  nerves  re- 

r  • 

ceive  at  the  other  parts  of  the  body  :  and  as 
this  happens  in  fad,  it  demonftrates  fuffici- 

ently, 
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ently,  that  the  principle  which  determines 
the  motion  of  the  mufcles  cannot  be  feated  at 
the  brain.  And  what  other  can  we  imagine 
to  be  the  defign  of  every  part  having  nerves 
from  fo  many  places,  but  for  its  fecurity  upon 
the  lofs  of  one  or  more  of  its  branches,  as 
moft  parts  are  ferved  with  arteries  from  dif¬ 
ferent  quarters  ?  how  many  different  branches 
of  nerves  ferve  the  eyes,  how  many  the 
heart ! 

The  next  queftion  which  arifes  from  our 
doftrine  of  the  nerves,  is,  what  determines 
the  flux  of  the  animal  fpirits  by  them,  for 
which  there  was  always  fuppofed  fome  power 
in  the  brain  ?  Which  leads  us  to  fhew  the 
particular  advantage  of  the  dodxine  advanced 
above. 

As  far  as  I  can  yet  underftand,  there  are 
no  inftances  of  impulfe  forcing  a  fluid,  how¬ 
ever  fubtile,  into  the  lefler  or  capillary  veflels  : 
the  attraction  of  the  tides  of  fuch  veflels,  up¬ 
on  the  fmall  quantity  which  enters  them, 
feems  to  prevent  this  ;  and  therefore,  though 
we  find  every  where  fuch  veflels  employed  by 
nature  in  her  works  to  convey  fluids,  yet  we 
find  no  where  that  impulfe  is  trufted  to  im- 
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pel  them,  but  fome  other  method.  And 
thus  we  find  that  plants  and  trees  have  their 
roots  fpread  thorough  the  inactive  earth, 
where  the  juices  have  nothing  to  impel  them : 
neverthelefs,  thefe  juices  are  often  found 
rifing  in  the  plant  with  a  very  great  flow,  and 
even  to  the  tops  of  the  higheft  trees  5  as  we 
find  by  Mr.  Hales  s  experiments,  who  de- 
monftrates  that  they  rife  in  proportion  to  the 
furface  of  their  leaves,  and  the  heat  applied 
to  them.  Whence  it  is  evident,  that  it  is 
the  emptying  of  the  veffels  at  the  one  extre¬ 
mity,  that  makes  them  take  up  or  abforb  the 
fluids  at  the  other.  It  is  certain,  that  the 
veffels  of  an  animal  have  this  power  :  injedt 
a  thin  fluid  into  any  of  their  cavities,  and  o- 
pen  them  after  fome  hours,  you  fhall  find  it 
gone.  And  Dr.  KetV s  experiments  fhew, 
that  the  whole  fkin  has  this  property ;  as  we 
obferved  when  fpeaking  of  the  perfpiration. 
And  what  veffels  can  be  better  fitted  for  this 
than  the  pulpy,  porous  nerves  ?  and  as  the 
whole  bowels  and  their  veffels  feem  to  be 
made  up  of  them,  by  what  we  obferved  from 
Wepfer ,  and  what  other  Anatomifts  have  ob¬ 
ferved,  the  perfpiration  of  thefe  bowels  muft 

empty 
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empty  them  moft  certainly,  and  thus  make 
a  demand  upon  the  fluids  communicating 
with  them  :  fo  that  the  warmth  of  the  blood, 
which  fupports  the  perfpiration,  mull  keep 
up  a  conftant  flow  by  them  ;  as  much  as  the 
heat  of  the  fun  upon  the  leaves  of  the  plant, 
fupports  their  perfpiration,  and  the  rifing  of 
juices  by  trunk  or  ftem,  and,  laftly,  the  ab- 
forption  by  the  roots. 

Thus  it  is  we  fuppofe  every  part  to  make 
a  demand  upon  the  brain  by  means  of  the 
nerves ;  and,  of  confequence,  every  part 
mud  fhare  in  its  ftores,  in  proportion  to  its 
expence.  There  is  no  need  of  any  arbiter  at 
the  brain  to  judge  of  its  wants :  every  part 
of  necefiity  judges  and  demands  for  itfelf, 
and  will  make  a  demand  on  the  lefler  ftore- 
houfes,  when  the  principal  fails,  if  allowed 
time  to  do  it ;  as  was  fhewn  above. 

By  this  account  of  things,  then,  the  brain 
feems  to  be  the  great  repofitory  of  the  purer 
and  more  adtive  part  of  the  blood,  defigned 
for  a  recruit  to  all  the  parts  of  the  body  pro- 
mifcuoufly,  where-ever  the  nerves  are  diftri- 
buted;  that  is  to  fay,  for  the  bones,  cartilages, 
nails,  membranes,  glands,  &c.  fince  theyfeeni 
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to  have  an  equal  fhare  of  nerves.  And,  con- 
fequently,  if  all  motion  and  fenfe  are  mana¬ 
ged  and  formed  by  particular  organs,  fitted 
to  that  purpofe,  (as  we  have  {hewn  particu¬ 
larly  in  the  mufcles,  and  are  to  fhew  imme¬ 
diately  as  to  the  fenfes),  and  thefe  organs  are 
again  fupported  by  the  nerves  in  common 
with  the  other  parts  of  the  body,  then  we 
mu  ft  fee,  that  both  fenfe  and  motion  mu  ft 
fail,  by  a  total  interception  of  the  nervous 
juice  ;  and  this  without  allowing  that  the 
nerves  are  the  immediate  fprings  of  either  of 
them,  or  that  by  them  the  foul  has  an  im¬ 
mediate  communication  with  the  organical 
parts,  diftributed  at  greater  or  leffer  diftances 
from  the  brain. 

We  muft  like  wife  allow,  from  this  ac¬ 
count,  that  heat  is  of  equal  importance  to 
both  fenfe  and  motion,  as  what  the  nerves 
are,  fince  their  fluid  cannot  move  or  be  con¬ 
veyed  to  any  of  the  parts  of  the  body  with¬ 
out  it :  and  thus  extreme  cold,  and  want  of 
nouriihment,  muft  equally  render  ufelefs  the 
organs  of  fenfe  and  motion,  and  both  of  them 
caufe  irreflftible  fleep. 


Tuts 
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This  new  dodtrine  concerning  the  ufe  of 
the  brain,  and  its  being  fo  paffive  in  the  ani¬ 
mal  oeconomy,  I  have  ventured  to  publifh 
with  the  greater  confidence,  that,  in  my  firft 
Eflay,  I  have  fhewn,  that,  in  the  perform¬ 
ance  of  mufcular  motion,  the  mufcles  them- 
felves  were  fitted  to  qualify  one  another  for 
exerting  their  powers,  and  fubj effing  them 
to  the  influence  of  the  mind,  and  thereby 
left  no  objection  from  that  quarter  :  and  fur¬ 
ther,  that  the  connexion  of  the  fibres,  and 
the  influence  the  mind  exercifes  over  them, 
promifes  fair  to  account  for  thefe  fympathies 
among  the  different  parts,  in  their  movements 
and  fufferings,  which  ufe  to  be  attributed  to 
fome  imagined  alliance  among  the  nerves : 
for  though  in  many  cafes  of  the  moft  violent 
convulfions,  the  pain  caufing  it  arofe  from 
one  point,  and  obfervably  made  a  regular 
progrefs  from  it  through  the  body,  till  it 
quite  overwhelmed  the  perfon  in  the  ftorm ; 
yet,  in  other  cafes,  the  pains  feem  often,  per 
faltum ,  to  attack  the  parts  moft  diftant  one 
from  another  ;  of  which  we  gave  examples, 
where  parts  moft  difpofed  for  pain  and  con¬ 
traction  feemed  to  be  their  ordinary  feat : 

but 
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but  fomething  which  carried  the  attention 
elfe where,  made  a  ihort  tranflation  of  it,  as 
the  fcratch  of  a  lancet,  or  a  blifter,  which 
Morgagnius  calls  clavum  clavo  extrudi ,  in  his 
epiji .  13.  art.  7.  concerning  Valfalva's  wri¬ 
tings  ;  where,  and  in  the  neighbouring  ar¬ 
ticles,  he  has  much  to  our  purpofe  ;  fhew- 
ing,  that,  for  all  the  currency  of  thefe  opi¬ 
nions  of  the  fympathy  of  the  nerves,  yet  the 
moft  diligent  Anatomifts  do  not  agree,  if  the 
correfpondence  is  by  the  arteries  or  nerves  ; 
as  in  that  famous  experiment  of  burning  the 
ear  for  the  toothach ;  where  he  acquaints  us, 
that  Diemerbroeck  attributed  all  to  the  fearing 
a  branch  of  the  carotid,  while  others  found 
from  that  operation  no  benefit  at  all  ;  and 
when  they  did,  I  would  have  made  it  the  v 
clavum  clavo  ;  of  which  I  gave  formerly  ex¬ 
amples,  in  applying  blifters  to  the  knobs  of 
the  fhoulders.  And  I  fhall  conclude  this  with 
one  from  Morgagnius ,  in  the  place  I  cited; 
Sane  aliqud  ejufmodi  ratione  evenijfe  crediderim , 
quod,  me  dim ,  Jludiorum  causa ,  Bonnonia  com - 
morante ,  in  quadam  virgine  tentatum  ejl ,  qua 
non  ita  pridem  d  cephalaa  liber  at  a,  in  alterius 
iemporis  ddorem  incider  at,  quotidie  mane  rede - 

wit  cm. 
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tintem>  acerbum  adeo ,  ut  clamare>  delirare ,  ad 
extremum  fine  motu  .&  fenfu  concidere ,  &  qua - 
tor  ipfas  boras  fic  jdcere  virginem  cogeret : 
huky  aliis  omnibus  prcefidiii  irritis ,  vir  ille  qui 
medicinam  faciebat ,  f quacunque  ilium  ratio  mo¬ 
vent  )y  duos  ex  eodem  latere  fuperioris  maxilla 
dentes y  quantumvis  fanifiimoSy  evelli  jufiit :  qui - 
bus  evulfisy  dolor  non  amplius  redivit .  How 
fuch  effects  fhould  follow  from  fuch  opera¬ 
tions,  I  cannot  think  difficult  to  imagine,  af¬ 
ter  confidering  the  particular  tenfion  neceflary 
to  make  the  fmalleft  touches  ffiew  themfelves 
violently ;  and  how  certainly  their  effe&s 
ceafe,  on  intercepting  or  otherwife  diverting 
any  flux  upon  the  part,  upon  which  the  pe¬ 
riodical  tenfion  depends  :  and  thus  I  have 
feen  a  fingle  fluff  cure  the  catalepfis  •  and 
the  mind  likewife  lofes  her  intention  on  the 
change  of  fcenes,  as  we  juft  now  obferved. 

It  now  remains,  that  I  furvey  the  different 
fenfories,  fo  far  as  is  neceflary  for  our  prefent 
argument :  concerning  which  ftill  greater  li¬ 
berty  has  been  taken,  in  making  the  nervous 
juice  move  backward,  on  the  fmalleft  touch 
we  feel,  at  the  greateft  diftance  from  the  brain 

to 
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to  the  fuppofed  common  fenfory  there :  a  fup- 
pofition  that  nothing  could  make  us  allow, 
but  the  greateft  prejudice  !  What  fhould  make 
the  juices  run  back  from  every  point  of  the 
body,  to  which  we  are  pofitive  they  have  a 
conftant  flow  ? 
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Of  the  JenJls  whofe  organs  are  more  objcure* 


j,:  i. 


THE  manner  in  which  moftPliyfiolbgifts 
have  fpoke  of  the  organs  of  touch, 
placed,  as  it  would  feem,  over  the 
whole  fkin,  would  perfuade  us,  that  they  be-* 
lieved  they  were  pure  nerves,  no  otherways 
formed  than  what  they  were  at  their  firft  rife 
from  the  brain ;  as  Boerhaave  feems  to  reckon 
thefe  ferving  the  organ  of  fmell,  equally  diftri- 
buted  through  the  whole  membrana  fneideriana , 
lining  all  tikejfnufes  communicating  with  the 
nofe,  \InJl.art.  495.) ;  and  as  moft  indeed  feem 
to  reckon  thefe  of  tafte,  the  ftomach,  penis^&c. 

But  what  Ruyfch  obferVes,  art\  5.  of  his  firft  ad- 

*  • 

verfarium ,  that  the  nerves  did  not  end  lefs 
varioufly  than  the  arteries,  fhould  have  given 
a  fufpicion  that  they  fuffered  confiderable 
changes  in  their  courfe ;  efpecially  joined  with 
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Wepfers  obfervation,  that  in  fad:  they  increafed 
in  their  progrefs  :  this  (hews,  that  the  nerves 
are  join’d  with  other  filaments,  with  which 
they  form  the  compofition  we  call  the  extre¬ 
mity  of  the  nerves.  And  thus  it  is,  that  tho’ 
moft  of  the  lefler  organs  of  fenfe  have  only 
the  appearance  of  papilla,  to  form  the  fenfa- 
tion,  as  over  the  whole  fkin,  fome  part  of 
the  membrana fneideriana ,  ( SanBorin.  obf  an  at. 
art.  11.  p.  91.92.),  the  tongue,  penis,  &c.  $ 
yet  thefe  are  all  different :  for  it  is  agreed  by 
obfervators,  that  thefe  of  the  tongue  are  ca - 
pit  at  a,  ( Heifl .  anat.  vol.  2.  p.  20.  ),  thofe  of 
the  ftomach  much  lefs ;  fo  that  we  find  them 

i  '+•*■■■  +•  *  .»  V .  jk  ■'  f>  V 

denied  by  fome,  {Ibid.  not.  9. )  :  and  thefe 
of  the;  fingers,  though  larger  than  at  the  o- 
ther  parts  of  the  fkin,  yet  appear  only  pointed 
eminences,  {Vid.  Ruyfch ,  fig.  17.  annexed  to 
his  epiftles,  Epifi.  prob.  1.  fig .  14.  thef.  10. 
fig.  3.  t.  3.)  *.  they  are  flat  again  at  the  breafts, 
as  they  are  at  the  penis,  (Idem.  thef.  10.  N°.  34J 
I  had  occafion  to  fee  thofe  at  the  tongue  to  the 
greateft  advantage  in  pulling  a  tooth  •  upon 
fcarifying  the  gum,  the  tongue  was  befmear- 
ed  with  blood,  and  then,  on  pulling,  the  man 
contraded  his  tongue  fo  much,  under  the 

pain, 
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pain,  that  the  papilla  appeared  eminent  over 
its  whole  furface,  of  a  white  colour  amidft  the 

1 

blood,  and  of  the  bignefs  of  a  fmall  pin’s 
head,  fo  thick,  that  the  whole  tongue  appear¬ 
ed  checquered :  here  each  papilla  appeared 

* 

as  big  as  any  of  the  branches  of  nerves  at  its 
entry  to  the  tongue ;  fo  that  together  they 
mu  ft  have  exceeded  greatly  all  the  Ample 
nerves  entering  the  tongue,  not  only  for  fen- 

fations,  but  the  ufe  of  the  mufcles  and  o- 

*■  +  •  *  % 

th'er  parts  ;  and  confequently  the  papilla 
muft  be  fomething  elfe  than  mere  nerves ;  as 
muftbe  the  nails  and  many  other  parts,  we, 
in  a  loofe  way  of  fpeaking,  call  nervous ; 
while  they  differ  greatly  from  one  another  in 
appearance,  confiftency,  &c.  I  could  eafily  go 
in  with  Wepfefs  opinion,  and  others  of  the 
moderns,  who  fuppofe  all  the  parts  originally 
from  the  nerves,  if  we  ftill  allow  them  to  be 
nerves,  while  increafing  in  bulk  by  the  accef- 
fion  of  other  parts  :  but  this  allows  fome  kind 
of  vegetative  nature  in  them,  and  carries  us 
quite  from  the  common  notion  concerning  the 
nerves :  for  example,  what  idea  fhould  I  give 
of  the  upper  half  of  a  goofe’s  bill,  if  I  fhould 
fay  no  more  of  it,  but  that  it  was  a  nervous 

part, 
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part,  becaufe  Wepfer  traced  a  branch  of  nerves 
from  below  the  eye,  which  increafing  in  bulk 
in  its  progrefs,  was  quite  fpent  upon  this  part, 
and  feemed  to  make  up  the  whole  of  its  fub- 
ftance  ?  r  and  what  anfwer  fhould  I  have,  if 
I  fhould  demand,  why  fuch  a  fhare  of  nerves 
to  this  part,  which  has  fo  little  ufe  for  any 
extraordinary  fenfation,  and  has  no  motion  a- 
mongft  its  parts  ?  which  is  likewife  the  cafe 
with  the  glandulous  parts,  and  the  bones, 
whofe  involving  membrane  has  indeed  a  very 
quick  fenfe,  as  likewife  the  internal  $  but  the 
nerves  running  through  their  fubftance,  no¬ 
thing  remarkable  this  way ;  and  therefore  not 
the  nerves,  but  ftretched  membranes  have  the 
fenfe.  It  is  more  than  probable,  then,  that  the 
papilla,  which  form  certain  fenfations,  are 
fomething  elfe  than  pure  nerves,  and  that  they 
differ  greatly  amongft  themfelves  >  and  thus; 
the  fame  thing,  fuch  as  ipecacuana ,  or  a  rofe, 
fife,  applied  to  them  raife  a  moft  different  feeh 
ing  \  which  we  would  not  expedt,  if  the  pa¬ 
pilla,  at  nofe,  tongue,  ftomach  and  fkin  were 
pure  nerves.  The  different  feeling,  then, 
from  the  fame  objedl,  applied#  after  the  fame 
manner,  argues  a  different  organ,  and  other 

part^ 
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parts  than  pure  Ample  nerves  $  as  is  moft  e- 
vident  inthefe  more  enlarged  fenfories  of  hear- 
•  ing  and  feeing,  which  nature  has  fo  enlarged, 
that  we  can  view  their  various  parts,  and 
judge  from  them  more  diftin&ly,  what  fhare 
the  nerves  have  in  the  fenfation;  and  there¬ 
fore  we  (hall  be  more  particular  in  our  account 
of  them.  ■ 


CHAP.  II. 


Of  the  Hearing. 


othing  can  be  more  remarkable  than 


J.  the  apparatus  at  the  ear,  firft,  for  intro¬ 
ducing  the  air  to  advantage,  by  its  external 
parts ;  and  then  to  communicate  its  fhock  to 
the  internal,  by  the  parts  which  lie  between 
the  two. 

The  entry  is  very  patent,  and  has  feveral 
ridges  raifed  round  it,  directing  the  more  pa¬ 
rallel  waves  of  the  flowing  air  into  it,  which 
combined  by  the  narrower  body  of  the  paf- 
fage,  are  thus  landed  advantageoufly  upon 
the  membrane,  laid  obliquely  crofs  its  inter¬ 


nal 
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nal  extremity  :  between  this  membrane  again,' 
and  that  which  opens  into  the  internal  ear, 
there  is  a  fmall  chain  of  bones,  lying  in  the 
moft  moveable  pofture  imaginable,  crofs  the 
empty  fpace,  called  the  ty?npanum ,  lying 
between  the  external  and  internal  ear.  This 
tympanum ,  from  the  extremity  of  the  exter¬ 
nal  tube,  covered  with  the  membrane  we 
have  mentioned,  to  the  fmall  oval  membrane, 
that  lies  immediately  above  it,  and  covers 
the  entrance  into  the  internal  ear,  is  not  more 
than  a  fixth  of  an  inch,  which  we  may  call 
the  widenefs  of  the  tympanum  ;  and  in  cir¬ 
cumference,  about  a  third, 

The  chain  of  bones  does  not  lie  diredly 
crofs  this  paffage :  but  the  firft  lies  parallel  to 
the  larger  membrane,  at  the  extremity  of  the 
external  tube,  which  is  called  the  membrana 
tympanic  and  that  in  fuch  a  way,  as  to  have 
its  fmaller  end,  like  the  extremity  of  a  fhort 
pin,  involved  in  the  duplicature  of  the  mem¬ 
brane,  from  the  circumference  to  the  center; 
while  its  head,  formed  like  that  of  a  club, 
placed  without  the  circumference  of  the  bo¬ 
ny  circle,  to  which  the  membrane  is  attach’d, 
is  articulated  to  the  body  of  the  next  bone 

tying 
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lying  on  it,  as  an  hammer  on  the  anvil ;  and 
'  therefore  Anatomifts  give  them  thefe  names. 
The  anvil  lies  like  wife  parallel  to  the  mem¬ 
brane  with  its  two  legs ;  one  of  which  runs 
fo  far  over  it,  and  parallel  to  the  handle  of 
the  hammer.  •  To  the  extremity  of  this,  a 
bone,  in  form  of  a  ftirrup,  is  articulated,  by 
means  of  a  fmall  oval  bone,  diftind  from 

I  -  i  -  A  ^  • 

both,  and  not  exceeding,  in  bignefs,  a  fmall 
millet  feed:  the  broad  end  of  the  ftirrup  en¬ 
ters  an  oval  paflage,  which  leads  to  the  veftibu- 
lum ,  involved  in  the  duplicature  of  the  mem¬ 
brane,  which  covers  that  paflage;  and  thus 
ftands  perpendicular,  from  the  leg  of  the  an¬ 
vil,  to  the  upper  fide  of  the  tympanum  :  thele 
four  bones  then  lie  in  fome  kind  of  zigzac 
courfe  crofs  the  tympanum ;  articulated  and 
fattened  with  ligaments  one  to  the  other; 
fo  that  nothing  can  be  more  vacillant.  And 
thus  we  find  how  the  fmalleft  motions  of  the 
air  muft  be  felt  upon  the  membrane  covering 
the  paflage  into  the  vefibulum ;  which  now 
we  muft  defcribe,  with  the  parts  it  leads  into. 

The  foramen  ovale ,  in  which  the  ftirrup 
is  placed,  opens  into  a  fmall  cavity,  almoft 
round,  which  fcarce  would  admit  a  corian¬ 
der 
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der  feed,  called  the  'vefiibulumy  having  three 
canals  exterior  to  it,  and  the  cochlea  lying  on 
the  interior  fide :  the  length  thefe  three  parts 
take  up,  is  not  two  thirds  of  an  inch ;  and 
the  canals  open  into  the  vefiibulum  by  five  paf- 
fages,  two  of  the  canals  uniting  into  one  : 
and  one  half  of  the  cochlea  opens  likewife  in¬ 
to  it  5  but  the  other  is  joined  to  the  membrane 
covering  the  foramen  rotimdum \  which  is  an¬ 
other  paflage  into  the  'veftibulum ,  from  the 
tympanum ,  lying  fomething  more  inward  and 
backward,  but  not  fo  high  as  the  oval. 
The  *vefiibulum ,  canals  and  cochlea ,  taking 
up  a  large  half  of  the  os  petrofum>  at  its 
rife,  by  one  name  are  called  the  labyrinth ; 
all  of  which  is  covered  with  a  membrane  we 
reckon  the  internal  periofieum  *  and  the  two 
paflages,  from  the  tympanum  to  the  vefiibulum , 
are  covered  both  with  it,  and  the  external 
periofieum ,  which  lines  the  tympanum ;  but 
the  internal  is  fo  little  fix’d  to  the  fides  of  the 
canals,  that  Valfaha  took  them  for  cords  run¬ 
ning  through  them :  but  Winfiow  allows  thefe 
to  be  no  other  than  the  periofieum ,  which  ea- 
fily  recede  from  the  bones  when  a  little  dried. 
This  membrane  is  always  greatly  moift- 

ened 
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ened,  and  in  infants  looks  mucilaginous  The 
cochlea  is  divided  into  two  diftindt  canals,  by 
a  duplicature  from  it,  one  of  which,  as  we 
obferved,  opens  into  the  cavity  of  the  vejii - 
bulum .  The  vibration  of  the  firft  membrane, 
then,  to  which  the  air  has  accefs,  niuft,  by 
means  of  the  fmall  bones,  land  upon  the  li¬ 
ning  of  the  foramen  ovale ,  and  by  that  means 
communicate  to  thefe  different  linings  of  the' 
three  different  cavities  to  which  it  is  connect¬ 
ed  ;  and  in  themfelves  always  on  the  ftretch, 
and  of  different  lengths  and  flexures :  fo  that, 
as  Valfalva  obferves,  according  to  the  touch, 
fome  of  them  at  one  time,  fome  of  them 
at  another,  will  be  made  to  play,  and,  on  dif¬ 
ferent  occafions,  combine  differently,  to  form 
different  founds;  and  thits  among  them  raife 
an  infinite  variety :  fo  that  we  can  be  at  no 
doubt,  that  this  internal  ear  is  a  corded  in- 
ftrument,  played  upon  by  the  air,  as  Memnon’s 
harp  was  by  the  fun-beams. 

Here  then,  without  all  doubt,  the  inftru- 
ment  is  played;  but  the  queftion  is,  Whether  it 
is  heard  here,  or  in  a  diftant  apartment  i 
the  mod  of  Anatomifts  alledge  in  a  diftant  a- 
partfnent,  at  fome  common  fenforv,  to  which 
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every  particular  fenfe  fends  its  obfervations ; 
the  papilla  at  the  toes,  though  touched  only 
with  the  flroke  of  a  downy  feather,  not  ex¬ 
cepted;  however  difficult  it  is  to  imagine, 
that  the  gentle  ftroke  of  a  down  fhould  raife 
vibrations  through  oneveffel,  to  fuch  a  length, 
either  in  the  folid  parts,  or  in  the  liquid  it  con¬ 
tains  ;  and  that  whether  ftroked  backward  or 
forward. 

But  a  fmall  examination  into  the  circum- 
ftances  of  the  ear,  raifes  greater  objections. 
The  auditory  nerve,  though  of  great  bulk  at . 
its  entrance  into  the  os  petrofum ,  where  the 
organ  for  hearing  is  feated,  yet  fo.  obfcure  a 
part  of  it  reaches  that  organ,  that  Du  Verney 
doubted  if  any  of  it  entered  the  labyrinth  at 
all;  and  the  four  or  five  different  paflages,  by 
which  a  few  filaments  enter,  are  rather  pores 
than  holes,  and  fome  of  them  land  at  the 
canals,  and  others  at  the  cochlea ;  fo  that,  thus 
divided,  they  do  not  at  all  look  as  if  contri¬ 
ved  to  carry  the  formed  found  back  to  one 
point  of  the  brain,  but  rather  to  fupport  with 
nourifhment  the  membranes  perpetually  agi¬ 
tated  with  the  motions  of  the  air  in  this  hid¬ 
den  labyrinth  ;  for  which  we  cannot  reckon 
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them  too  liberally  bellowed  :  for  their  faith¬ 
ful  attendants,  the  arteries  and  veins,  pafs 
with  them  by  the  fame  pores';  and  conie- 
quently,  by  themfelves,  they  muft  be  exceed¬ 
ing  fmall  filaments.  Thefe  nerves  feem  no 
way  fitted  then  for  conveying  the  formed 
found,  but  would  rather  make  it  fplit  and  di¬ 
verge  when  formed :  and  certainly  it  mull  be 
greatly  difturbed,  when  its  canals  are  wrapt 
up  in  common  with  a  much  greater  multi¬ 
tude  of  others  in  the  auditory  packet,  fcat^ 
tered  to  bones  and  mufcles  through  a  great 
fpace ;  while  no  more  enters  the  labyrinth, 
than  is  proportionally  fhared  to  other  mem¬ 
branes  :  and  thefe  who  reckon  a  great  fym- 
pathy  amongft  the  branches  of  nerves  of  the 
fame  pair,  how  much,  in  this  cafe,  fhould 
they  expedl  to  find  the  hearing  difturbed  un¬ 
der  the  exercife  of  the  mufcles,  fupplied  by 
the  portio  dura  of  the  auditory  nerve,  than  * 
which  none  are  more  exercifed  ?  Which  ob- 
fervations,  with  thefe,  where  it  was  noticed, 
that  the  hearing  continued  after  the  whole 
brain  was  abolifhed,  muft  fatisfy  us  how  far 
the  foul  is  prefent  with  the  organ,  and  is  im¬ 
mediately  touched  by  it. 
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Hat  we  have  obferved  juft  now  con~ 


▼  V  cerning  the  obfcure  filaments  of  nerves 
entering  the  labyrinth,  may  be  likewife  ob^ 
ferved  at  the  eye :  for  though  the  optic  nerve 
is  of  great  bulk  where  it  enters  the  bone;  yet 
immediately,  upon  its  reaching  the  globe  of 
the  eye,  it  feems  to  terminate  in  a  kind  of 
fmall  knob,  without  fpreading  into  the  retina , 
as  has  been  imagined.  To  fee  this,  and  the 
whole  courfe  of  the  optic  nerve,  with  its  in¬ 
teguments,  Mr.  Winflow  advifes  to  make  a  dir- 
vifion  through  the  middle  of  that  part  of  it, 
within  the  bony  focket  of  the  fcull,  parallel 
to  its  fides,  and  to  carry  the  divifion  in  the 
fame  courfe  fome  length  into  the  body  of  the 
eye  itfelf ;  by  which,  he  allures  us,  we  fhall 
find,  that  the  portion  of  the  dura  mater  which 
Covered  the  nerve  differs  from  the  fclerotis , 
both  in  thicknefs  and  texture;  and  that  the 
p(i  mfiter  lying  under  it,  enters  the  body  of 
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the  nerve,  and  divides  it  into  cellular  portions; 
and  that  what  of  it  is  continued  to  the  eye, 
does  not  anfwer  to  the  choroides ;  and  that,  as 
the  optic  nerve  feems  to  terminate  without 
entering  into  the  eye,  fo  the  retina  is  too  bulky 
to  be  admitted  as  the  medullary  part  of  that 
nerve  dilated  and  fpread.  By  which  obfer- 
yations  we  muft  fufped  greatly,  that  the  re¬ 
ceived  opinion  concerning  the  retina  and  o- 
ther  coats  of  the  eye,  is  not  fo  agreeable  to 
anatomy  as  was  believed ;  and  that  the  retina 
feems  in  no  fenfe  to  be  nervous,  either  as  the 
produd  of  a  diftinguifhed  nerve,  or  as  wrought 
into  a  tenfe  firm  membrane,  which  form  of 
texture  has  made  feveral  parts  acquire  that 
name  ;  for  in  fad:  it  is  as  flippery  and  loofe  a 
membrane  as  is  in  the  whole  body,  lookings 
as  Winjlcw  obferves,  like  parte  fpread  on  a 
delicate  fibrous  net-work ;  and  thus  feems  as 
unfit  to  be  irritated  by  the  touch,  or  any  Or 
ther  way  moved,  as  its  origin  from  the  optic 
nerve  is  doubtful.  But  as  it  is  plainly  trans¬ 
parent  to  the  view,  efpecially  when  viewed  in 
water  in  a  live  animal ;  as  Mr.  Le  Cat  informs 
us  had  been  done  by  Mr.  Mery  to  a  cat,  and 
thereby  fheyved,  that  it  confifted  greatly  of 
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lymphatics,  as  has  been  obferved  by  the  Ana- 
tomifts  (Vidi  Boer.  Injl.  art.  525.),  we  would 
therefore  fufpeCt,  that  the  ficus  did  not  exert 
its  force  here,  but  palled  to  the  next  coat,  the 
choroides ,  which  is  quite  tenfe,  polifhed  and  o- 
paque,  befmeared  on  the  back  with  a  black  pig¬ 
ment,  as  mirrors  with  quick  filver,that  the  rays 
may  not  pafs.  Than  which  nothing  can  give 
us  a  greater  lufpicion  that  this  very  coat  is  the 
feat  of  the  fenfe,  while  the  retina  guards  it 
from  the  friction  of  the  vitreous  humour,  as 
the  mucous  coat  of  the  inteftines  does  the 
nervous  from  what  paffes  their  cavity;  and 
therefore  we  cannot  ealily  allow  that  the  o- 
ptic  nerve  receives  the  fhock.  But  fuppofe 
we  could,  in  fpite  of  this,  perfuade  ourfelves 
that  it  does ;  yet  lince  Anatomifts  have  found, 
that  the  optic  nerve  is  a  collection  of  very  dif¬ 
ferent  parts  of  the  brain,  (Vid.  Morgagn.  epijl. 
16.  art.  12.  ad  f cript a  Valfalvce\  we  cannot 
ealily  conceive  where  the  mind  receives  the 
impreffion,  lince  the  different  filaments  would 
refolve  the  formed  figure,  as  much  as  the  eye 
had  united  it :  fo  that  the  focus  feems  the 
only  proper  place  for  the  mind's  attention. 
And  thus  what  we  have  obferved  of  the  eyes, 
v  confpire^ 
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confpires  with  that  of  the  other  fenfes,  and 
what  we  faid  of  mufcular  motion,  to  confirm 
to  us,  that  the  nerves  have  no  proper  bufinefs 
either  at  the  mufcles  or  fenfes:  and  the  pi  a 
mater  being  wrought  in  with  them  in  their 
whole  courfe,  we  fee  how  they  can  be  fup-* 
plied  at  a  diftance  from  the  brain. 

But,  before  I  quit  with  the  eyes,  I  muft 
explain  a  little  that  which  I  only  mentioned, 
the  connexion  of  the  fibres  of  their  different 
parts,  that  I  may  here  give  a  notable  exam¬ 
ple  of  the  connexion  of  the  parts  of  the  bo¬ 
dy,  which  I  found  fo  neceffary  to  give  us  a 
right  notion  how  the  parts  communicate  their 
motion  and  feeling  one  to  another. 

Mr.  Le  Cat ,  with  moft  Anatomifts,  rec¬ 
kons  the  fclerotis  a  production  of  a  ply  of  the 
dura  mater  5  but  Valfalva  would  have  it  the 
production  of  the  tendons  of  the  mufcles  of 
the  eyes  :  Mr.  Morgagni ,  examining  more 
narrowly,  found,  that  as  the  dura  mater  was 
continued  with  it  on  one  hand,  fo  likeways 
were  the  tendons  of  the  ftraight  mufcles  quite 
to  the  anterior  parts  of  that  coat,  while  from 
the  other  hand  the  tendons,  with  the  tendi¬ 
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nous  flieath  of  the  oblique,  fpread  to  the 
pofterior  parts  of  it,  {epift.  16.  art.^j.)-y 
and  he  found,  that  the  adnata  fpread  its  fibres 
over  the  cornea ,  as  well  as  the  fclerotis  did ; 
fo  that  in  moil  places,  every  part  is  involved 
with  another. 

And  thus  I  have  at  fome  length  given  an 
account  of  the  brain,  and  the  nerves  arifing 
from  it,  to  difcover  their  importance,  and 
how  they  are  employed  in  the  body,  which, 
I  perfuade  myfelf,  ihould  help  us  to  judge 
more  mechanically  of  the  actions  of  the  body, 
z.  e .  more  intelligibly  than  what  we  have  hi-* 
therto  done  ;  and  put  us  on  a  method  to  im¬ 
prove  our  theory  more  to  the  advantage  of 
rtiedicine,  to  which  all  our  fpeculations 
Ihould  be  defigned. 

But  I  mull  further  make  an  obfervation 
on  the  experiments  which  feem  to  prove  the 
flow  of  fpirits  by  preflfure  through  the  nerves. 
It  is  alledged,  that  immediately  upon  fnipping 
off  the  head  of  a  frog  with  a  pair  of  fciflars, 
upon  preffing  the  fpinal  marrow  gently  down 
with  a  probe,  the  frog  draws  up  its  legs, 
and  upon  prefling  the  medulla  oblongata  at  the 
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{foramen  magnum  ocdpitis ,  ‘it  opens  its  jaws,  and 
rolls  its  eyes.  But  what  is  the  connexion  of 
the  medulla  oblongata  at  this  part  and  the  op¬ 
tic  nerves  ?  Is  it  to  be  irhagined*  that  any 
part  of  thefe  arifes  here,  where  the  medul¬ 
lary  part  of  the  brain  is  running  into  that  of 
the  fpine  ?  Or  is  it  not  much  more  natural 
to  allow,  that  the  irritation  of  the  probe  pro¬ 
voked  the  dying  animal  to  exert  the  parts 
moft  under  its  power  to  move  ?  as  we  gape 
and  grafp  with  our  hands  when  prick’d  in  the 
foies  of  our  feet; 

The  experiments  many  have  made,  of 
fetting  the  diaphragm  a  moving,  by  ftriping 
down  the  phrenic  nerves,  are  no  lefs  uncer¬ 
tain  proofs ;  for  others  have  foiind,  that,  by 
ftriping  the  nerves  upwards,  that  mufcle  is  as 
certainly  fet  a  moving,  as  in  ftriping  up  the 
Vertebral  nerves  of  a  frog,  its  legs  will  move  $ 
for  in  that  cafe  the  member  has  a  great  irri¬ 
tation  from  the  fmall  fibres  of  the  nerve  fpread 
through  it  $  as  the  fibres  by  which  the  tooth 
was  hanging,  in  the  cafe  we  mentioned. 
When  agitated,  caufed  fuch  a  remarkable  dif- 
turbance. 
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And  thus,  I  reckon,  I  have  adduced  a 
fufficient  variety  of  arguments,  why  the  re¬ 
ceived  dodtrine  concerning  the  brain  Ihould 
undergo  a  further  examination,  and  other 
ufes  for  it  be  confidered,  than  what  have  yet 
been  admitted. 
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An  Account  of  the  o (fifed  Brain  of  a 
Cow,  killed  at  Fettercairn,  a  ViU 
lage  near  to  Montrofe,  in  the 
County  of  Angus,  Scotland. 

1  *  *  ~V  *  *  *  •  .  -  ,  .  .  .  ■* 

IT  being  my  good  fortune  to  be  fome 
nights  at  a  Gentleman’s  houfe,  in  our 
neighbourhood,  Augufi  1744,  attending  a 
patient,  with  a  worthy  old  Gentleman  of  our 
faculty  Dr.  Wedderburn  in  Dundee.  Among 
other  fubjedts  W£  had  occafion  to  difcourfe  of, 
we  argued  fome  time  about  the  ufe  of  the 
nerves,  and  the  difeafes  arifing  from  their  dis¬ 
orders,  which  our  patient’s  cafe  naturally  led 
us  to :  and  as  it  was  a  fubjedt  I  had  treated  of 
at  length  in  my  ledtures,  I  was  prepared  to 
lay  before  him  my  Scheme,  as  I  have  explain¬ 
ed  it  in  the  foregoing  eflfayj  which,  how¬ 
ever  new.  Seemed  to  be  pretty  well  relifhed 
by  my  friend.  To  confirm  it,  he  acquaint¬ 
ed  me,  that  the  Pfiyficians  and  Surgeons  at 
Dundee ,  had,  in  their  colledtion  of  rarities,  an 
pflified  cow’s  head,  which  was  killed  at  Fetr 

tercufrn % 


%6o  An  Account  of  the 

ter  cairn ,  when  fhe  }iad  no  feeming  defeat 
either  in  her  fenfes  or  motion. 

I  took  the  firft  opportunity  to  get  a  fight  of 
it;  and  finding  it  one  of  the  compleatefi:  brains 
I  had  heard  of,  though  roughly  vitiated,  I 
drew  up  the  fulleft  account  of  it  I  could  get. 
And  when  it  was  my  turn  to  bring  in  a  paper 
before  the  Philofophical  fociety  at  Edinburgh , 
laid  it,  with  the  brain  itfelf,  before  them,  as 
I  likewife  did  before  feverals  of  my  corre- 
fpondents ;  amongft  whom  there  were  fome 
who  could  not  at  all  allow  it  to  be  the  brain., 
but  rather  fome  e^crefcence  from  the  fcull ; 
which  certainly  was  a  very  forced  fuppofition : 
for,  upon  furveying  it,  it  is  found  quite  fmooth 
all  over  its  furface,  except  fome  feemingly 
carious  fpots  at  the  place  I  reckon  the  bafe ; 
and,  among  thefe*  the  fmall  granulated  pieces 
which  fhoot  out  the  moil:  being  quite  fmooth, 
and  as  it  were  glazed  over,  fhew  there  was  no 
cohefion  there :  fo  that  the  only  place  to  be 
fixfpedted  for  being  joined  to  the  fcull  is  the 
fmall  end;  which  indeed  is  quite  rough,  and 
looks  as  if  it  had  been  broke  off  from  the 
parts  next  to  it,  from  the  mammillary  procef- 
running  upon  the  os  cribriforme ,  which 
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are  very  large  in  cows.  Now  as  this  is  the 
only  part  at  which  we  can  fufpedt  a  cohefion 
to  the  fcull  or  the  parts  contiguous  to  it ;  what 
freedom  in  fuppolitions  is  it,  to  reckon  tha$  „ 
fuch  an  exoftofis  had  arifen  from  fo  fmall  a  root, 
and  had  fpread  to  fuch  an  extent  both  in 
breadth  and  length  ?  Where  was  there  ever 
found  fuch  »a  fmooth  and  regular  piece  of 
bone  not  natural,  except  upon  fome  regular 
part  being  offified? 

It  was  further  argued,  that,  upon  compa¬ 
ring  it  with  another  brain  of  a  cow,  it  was 
found  much  larger,  and  not  at  all  of  the 
lhape.  But  who  could  expedt,  in  fuch  a  vi- 
tious  difpofition  of  a  part,  that  either  the 
bulk  or  fhape  could  be  preferved?  Is  it  not  a 
fufficient  teftimony  of  the  fadt,  that  the  but¬ 
cher  found  it  in  the  fcull,  and  depended  up- 
pn  its  being  the  brain  :  that  Mr.  Gentleman , 
to  whom  the  cow  belonged,  received  it  as 
fuch,  and  delivered  it  to  his  brother,  an  in¬ 
habitant  in  Dutidee,  to  be  delivered  to  our 
faculty  there  ;  who  always  look’d  upon  it  as 
fuch,  and  no  doubt,  would  then  be  as  par¬ 
ticular  in  inquiring  about  its  circumftances  as 
ppffiblej  as  would  that  curious  and  learned 
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Gentleman,  Duncan  Forbes  Efq;  late  Prefi-  . 
dent  of  the  Court  of  Seflion,  who  was  at 
the  place  two  days  after  the  flaughter  of  the 
cow,  and  defired  the  brain  to  he  delivered  to 
the  college  of  Phyficians  at  Edinburgh  j  but 
Was  refuted ;  becaufe  of  the  prior  engagement 
to  deliver  it  to  thofe  at  Dundee .  I  have  com¬ 
pared  it  with  two  different  brains  of  cows, 
whence  the  upper  and  lateral  parts  of  the  fcull 
were  feparated,  and  found  a  much  greater  re- 
femblance  between  them,  than  I  could  ex¬ 
pend  between  a  part  in  its  moft  natural  ftate,, 
and  when  fo  ftrangely  changed  in  its  confift- 
ence  ;  which  we  cannot  fuppofe  fhouid  hap-, 
pen,  without  great  diforder  afyout  the  part  fo 
changed. 

What  I  take  to  be  the  cerebellum^  is  in¬ 
deed  iix  times,  at  lead,  bigger  than  the  na¬ 
tural,  and  is  bounded  from  the  other  by  a \ 
chink,  running  crofs  what  I  reckon  its  upper 
part,  and  pretty  deep,  inclining  forward,  and 
glazed  on  both  Tides,  as  far  as  we  can  fee 
down,  as  is  the  upper  furface  and  fides  of  the 
whole  bone ;  and  the  hinder  part,  which  is 
tuberous,  and  the  lateral  parts  of  the  bafe. 
Ignore  prominent  than  the  middle,  which  is 
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Ibmething  hollow,  and  appears  as  it  were  ca¬ 
rious  ;  but  all  the  other  parts,  except  thefe 
we  reckon  broken  from  the  mammillary  pro- 
ceffes,  are  not  only  of  a  glazed  fmoothnefs, 
but  in  colour  of  a  tarniflied  yellow,  as  if 
the  pia  mater  was  offified  with  the  brain. 

And,  befides  the  bignefs  of  that  part  I 
reckon  the  cerebellum ,  it  is  raifed  much  above 
its  ordinary  height,  to  a  level  with  the  other 
part ;  and  in  its  middle  there  is  a  particular 
protuberance,  as  big  as  a  walnut:  fo  that 
this  part  is  out  of  all  form  ;  only  its  under- 
moft  pofterior  part  confifts  of  two  gibbous 
portions,  as  we  find  the  lobs  of  the  cerebellum , 
though  thefe  are  much  lefs. 

But  the  bignefs  and  figure  of  the  cerebrum 
are  preferved  greatly  in  the  offification;  for  I 
found  the  greateft  refemblance  in  it  to  one  of 
thefe  with  which  I  meafured  it,  and  other- 
ways  compared  it :  both  of  them  bulged  a- 
long  the  fides  of  the  upper  furface  3  fo  that 
the  middle  between  the  two  was  fomewhat 
hollow  along  which  the  falx  runs:  and 
both  of  them  from  behind  tapered  forward 
much  in  the  form  of  a  wedge,  for  two 
inches  of  the  fmaller  extremity,  where  they 
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were  much  of  the  fame  breadth.  From 
the  chink  to  this  in  the  offified  brain  the 
length  was  4-^  inches,  and  in  the  freffi  4-^. 
At  the  chink  where  the  greateft  breadth  was 
in  the  offified  brain,  the  breadth  was  3Ty-;  in 
the  other,  the  pofterior  part  was  in  breadth 
3-^;  in  both  the  breadth  continued  much 
the  fame,  except  for  two  inches  where  both 
turned  fo  finall:  and  the  weight  of  the  whole 
is  one  pound  ieten  ounces  and  an  half  mer** 
chant  weight  i  of  which  I  have  caufed  draw 
two  views ;  one  of  the  upper  part,  with  a 
portion  of  the  fide;  and  the  other  of  the  bafe, 
and  marked  what  is  moft  confiderable  in  them . 
The  piece  wanting  was  {truck  off  by  the  but¬ 
cher  ;  who,  finding  great  tefiftance  to  feve- 
ral  blows  he  had  given  with  his  ax,  to  divide' 
the  head,  at  length,  increafing  the  ftroke,  faid* 
If  the  devil  was  in  it  he  f mild  be  into  it;  and 
with  that  blow  {truck  into  the  offified  part  ; 
which  fo  far  {hews  that  all  was  folid ;  for  if 
it  had  not  been  fo,  but  fupported  with  the 
foft  brain,  the  ficull  would  have  yielded  as 
eafily  as  in  ordinary  cafes.  Confidering  then  « 
the  refemblance  it  has  to  the  brain,  and  its 
fmoothnefs  all  over,  except  at  feme  feeming- 
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ly  carious  parts,  and  at  the  fore-parts  where 
it  feems  to  have  been  broke  off,  it  appears  a 
very  ill  founded  fcepticifm,  to  call  in  que- 
ftion  if  it  is  the  original  brain  oflified :  and  I 
fhould  have  expedled  Worfe  fymptoms  from 
fuch  a  weight  lying  upon  the  brain,  than 
from  its  offification,  fince  the  foft  brains  could 
not  but  have  been  bruifed  and  torn,  and  its 
membranes  greatly  fretted  by  its  neighbour  - 
hood. 

If  fome  people,  of  whofe  judgment  I 
have  the  greateft  opinion,  had  not  ftarted  the 
fuppofition,  I  could  not  have  thought  it  worth 
while  to  have  anfwered  fuch  obje&ions ;  and 
as  I  look  on  it  as  a  fadl  of  the  greateft  import¬ 
ance,  in  our  Medical  inquiries,  we  cannot 
infill  too  long  in  clearing  it  up.  For  this  pur- 
pofe,  after  I  had  got  the  head  in  my  poflef- 
lion,  I  immediately  Wrote  to  Dr.  Haddow7 
who  was  then  Phyfician  at  Montrofe ,  to  make 
inquiry,  at  the  places  where  the  cow  was  kil¬ 
led,  about  all  its  circumftances :  and  he,  in 
company  with  Sir  Alexander  Ramfay ,  to  whom 
the  houfes  belonged,  pofleffed  by  Mr.  Gentle¬ 
man's  widow,  owner’  of  the  cow,  called  for 
her  and  her  lifter,  and  feveral  of  the  neigh- 
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bours  who  remembered  the  cow  well,  and  got 
her  hiftory  from  them  at  length.  That  af¬ 
ter  fhe  had  been  in  their  poffeftion  about  a 
year  and  an  half,  fhe  took  a  difficulty  of  brea¬ 
thing,  which  made  her  fnort  in  her  deep,  and 
and  fleep  ill,  and,  oil  this  account,  they  rec¬ 
koned,  fall  away  in  her  flefh,  and  therefore 
they  made  one  Silver ,  a  Butcher,  now  dead, 
kill  her.  They  likewife  obferved  that  fhe 
fell  down  with  the  flroke,  as  other  beafts  do, 
when  killed  with  the  ax  ;  and  that,  when  in 
life,  fhe  eat  and  drank,  faw  and  heard,  as 
well  as  any  cow ;  and  had  a  calf  in  the  time 
fhe  was  in  their  poffeffion. 

The  Reverend  Mr.  Anthony  Dow ,  Mini- 
fler  of  the  place,  at  whom  we  likewife  in¬ 
quired  concerning  the  cow,  gave  us  much 
the  fame  account  ;  and  fays  pofitively,  from 
what  he  learn’t,  that  there  were  no  brains 
found  in  the  fcull,  but  this  oflified  lump 
only. 

But  fome  time  after  I  had  fent  the  offified 
brain  to  Edinburgh ,  underflanding  that  it  had 
given  occafion  to  Duncan  Forbes  Efq;  Prefi- 
dent  of  the  Court  of  Seffion,  to  acquaint 
Mr.  Monro  Profeffor  of  Anatomy  with  its 
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hiftory ;  as  I  expected  fomething  accurate 
from  the  Prefident’s  obfervations,  who  was 
one  of  the  moft  learned  and  curious  Gentle¬ 
men  of  the  age,  I  immediately  applied  to 
my  learned  friend  the  Profeffor,  to  know 
what  he  had  faid  concerning  it,  and  had  the 
following  anfwer  to  my  letter. 

Dear  Sir, 

“  The  Prefident  told  me,  that,  in  travelling 
“  North,  his  landlord  at  Fetter  cairn ,  (if  I  mi- 
<c  flake  not)  told  him,  that  he  had  then  caufed 
<c  a  cow  of  his  to  be  killed,  becaufe  fhe  feem- 
<c  ed  dull,  and  was  lofing  flefh;  that  the  man 
<c  who  was  endeavouring  to  cleave  the  head, 
<c  finding  a  refiflance  he  did  not  ufe  to  meet 
ic  with,  after  cutting  the  bone  through  with 
cc  an  ax,  examining  what  made  the  refiflance, 
<c  found  the  brain  of  a  bony  hardnefs ;  that 
“  the  people  brought  the  frefh  head  to  him, 
<c  who  found  it  offified  as  they  had  deferibed  it. 
“  I  cannot  tell  whether  the  Prefident  faw  the 
cc  ofiified  brain  when  it  was  here  ;  but  it  was 
cc  on  that  occafion  that  I  afked  him  to  repeat 
the  flory,  which  I  formerly  heard  him  tell, 
and  he  promifed  to  give  it  in  writing  to  me, 
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lt  but  was  either  too  much  hurried,  or  too 
<cc  fick  for  doing  it,  when  he  was  in  the  place 
afterwards”.  Thus  far  the  Profelfor. 

I  wrote  to  Dr.  Welder  burn  fome  years  after 
our  converfation  on  the  fubjedt,  that  I  might 
be  as  diftindt  in  it  as  poffible ;  who  returned 
me  anfwer,  That  the  cow  being  dull,  and  not 
healthful,  was  fed  to  be  flaughtered,  but  did 
not  get  flefh  $  that  the  butcher,  in  attempting 
to  open  the  fcull  after  the  ordinary  manner, 
found  an  uncommon  refiftance,  which  made 
him  give  repeated  crofs  blows,  faying,  If  the 
devil  was  there ,  he  would  be  in :  thus  the  fcull 
being  very  much  broke,  the  offified  mafs 
came  out  eafily;  and  no  body  can  view  it, 
but  rnuft  be  fatisfied,  that  it  is  the  whole 
brain  compleatly  offified.  Thus  this  cautious 
Gentleman,  who  was  prefen t  at  the  delivery 
of  it,  and  who  acquaints  me,  that  Mr.  G: ri¬ 
fleman,  from  whom  they  had  it,  was  a  per- 
fon  of  probity  and  fenfe. 

And  this  account  agrees  with  what  was  got 
from  widow  and  others  concerned  in  the 
cow,  and  that  of  the  Prefident:  tho’  none  of 
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them  had  opportunity  to  hear  one  another  on 
the  fubjed.  ' 

There  was  never  any  fufpicion  of  any 
thing  of  brain  but  what  was  offified. 

The  bead  was  falling  away  in  its  flefh,  and 
was  more  dull  than  ordinary,  though  going 
about  with  all  its  fenfes;  and  the  only  vifible 
difeafe  elfe,  was  a  breathleffnefs  which  dr* 
durbed  her  in  her  deep,  and  was  look'd  oft  as 
the  caufe  of  her  lofing  her  flefh. 

Whether  or  not  might  the  offification  be 
continued  down  the  nofe,  as  the  extremity 
of  the  brain  next  to  it  feems  to  have  been 
broke  off  from  the  olfadory  nerves  ? 

It  was  certainly  a  great  misfortune  that  no 
Anatomid  was  acquainted  with  it  on  the  open¬ 
ing  the  fcull,  to  confider  the  date  of  the  mem¬ 
branes,  the  rife  of  the  nerves,  &c.  But  as  it 
is,  in  my  opinion,  we  have  a  mod  certain  ex¬ 
ample  how  far  the  mufcles  and  fenfes  can  con¬ 
tinue  in  office  without  the  brain,  though  not 
*  without  fupplies ;  fince  where  the  brain  was 
wanting  the  nerves  have  been  found  compleat, 
•which  we  find  accompanied  with  the  pi  a  mater 
at  their  exit,  and  to  have  a  like  fupply  of 
blood  veffels  in  the  whole  of  their  progrefs ; 
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but  though  thus  they  are  fupplied  with  fluids, 
yet,  from  fuch  hiftories,  we  muft  give  up 
the  correfpondence  of  the  mind  with  the  dif¬ 
ferent  parts  of  the  body,  if  we  confine  it  to 
the  brain  5  fince,  in  fuch  cafes,  their  nerves 
have  no  communication  with  its  feat,  that  is, 
with  the  cortical  or  medullary  fubftance  of  the 
brain,  to  fome  diftinguifhed  part  of  which 
they  fuppofe  the  mind  confined. 
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FIG.  I. 

E  A  D  is  the  length  of  the  upper  furface. 

The  angle  C  F  B  is  at  the  chink,  where  I  fuppofe  the 
Aura  mater  was  feparating  between  the  cerebrum  and  cere¬ 
bellum  :  it  is  fo  wide  as  to  receive  a  (hilling,  and  runs 
round  the  fide  to  the  bafe  on  the  left  fide ;  but  hoW  it  was 
on  the  other,  is  not  to  be  known ;  it  being  at  that  place 
where  a  confiderable  part  of  the  brain  was  driven  off  in 
opening  the  fcull. 

K  reprefents  the  gap  made  by  the  ax,  and  is  a  full  inch 
deep  and  broad. 

L  where  a  fuperficial  fplinter  flew  off. 

H  is  the  eminence  in  the  middle  of  the  furface  of  the 
cerebellum . 

F  C  D  the  half  of  the  upper  furface  of  the  cerebel¬ 
lum  on  the  left  fide. 

F  B  E  the  length  of  the  cerebrum , 

G  a  fmall  finuofity  along  its  middle,  which,  we  rec¬ 
kon,  opened  to  the  corpus  callofum ;  and  on  each  fide  of  it 
there  feems  to  be  left  fome  veftiges  of  the  interftices,  be¬ 
tween  the  wreaths  of  the  cortical  fubftance. 

I  comprehends  fo  much  of  the  lateral  parts  on  the  right 
fide. 
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FIG.  II. 

Figure  2.  is  the  bafe,  with  a  vievfr  of  a  fmall  part  of  the 
kft  fide. 

CFB  the  continuation  of  the  chink  round  that  fide. 

F  B  E  the  length  of  the  cerebrum. 

O  and  N  are  the  gibbous  parts  on  the  pofterior  part  of  the 
cerebellum ,  which  leave  M  between  them  a  fmooth  hollow 
furrow,  which  runs  to  P,  between  whofe  legs  is  compre¬ 
hended  a  part  of  the  bafe,  which  looks  fomething  carious. 
This  furrow,  half  an  inch  broad,  is  not  reprefented  by 
the  Painter :  it  is  glazed  and  yellow  as  all  the  parts  round 
it :  as  are  all  the  fmaller  granulated  parts,  and  every  other 
part  of  the  bafe,  except  what  lies  between  the  two  lines 
from  P. 

■  ■  \ 

When  we  cut  into  any  part  of  it,  the  fubftance  is  whi¬ 
ter  than  that  of  moft  bones,  and  fcarce  more  porous  than 
ivory. 
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